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Data Compilation for AGR-2 B&W UO2 Compact Lot LEU11-OP2-Z 
 

J. D. Hunn, F. C. Montgomery and P. J. Pappano 
Oak Ridge National Laboratory 

 
 
 
This document is a compilation of characterization data for the candidate AGR-2 B&W UO2 fuel 
compact lot LEU11-OP2-Z. The compacts were produced by ORNL for the Advanced Gas 
Reactor Fuel Development and Qualification (AGR) program for the second AGR irradiation test 
(AGR-2). This compact lot was fabricated using particle composite LEU11. LEU11 came from 
Babcock and Wilcox (B&W) coated particle lot G73H-10-93085B, which was an upgraded batch 
of TRISO-coated 500 µm nominal diameter, 9.6% low enriched uranium oxide kernels (LEU). 
The AGR-2 TRISO-coated particles consist of a spherical kernel coated with an ~50% dense 
carbon buffer layer (100 µm nominal thickness), followed by a dense inner pyrocarbon layer (40 
µm nominal thickness), followed by a SiC layer (35 µm nominal thickness), followed by another 
dense outer pyrocarbon layer (40 µm nominal thickness). The kernels were also manufactured by 
B&W and identified as kernel lot G73AA-10-69308. Two data packages were submitted by 
B&W containing the acceptance testing results for the kernels and coated particles, these are 
identified by their lot numbers. A discussion on the coating of the B&W TRISO particles can 
also be found in INL report INL/EXT-09-16545. A data compilation of ORNL analysis of 
G73H-10-93085B can be found in ORNL/TM-2009/255. 
 
The AGR-2 Fuel Specification (INL SPC-923) provides the requirements necessary for 
acceptance of the fuel manufactured for the AGR-2 irradiation test. Section 4.3 of SPC-923 
provides the property requirements for the heat treated UO2 compacts. The Statistical Sampling 
Plan for AGR-2 Fuel Materials (INL PLN-2691) provides additional guidance regarding 
statistical methods for product acceptance and recommended sample sizes. The procedures for 
characterizing and qualifying the compacts are outlined in ORNL product inspection plan AGR-
CHAR-PIP-14. The inspection report forms generated by this product inspection plan document 
the product acceptance for the property requirements listed in section 4.3 of SPC-923. Prior to 
compacting, the overcoated particles are characterized per ORNL product inspection plan AGR-
CHAR-PIP-11 to obtain data needed for calculation of compacting charge weight and matrix 
density. Riffling of compact charges is also covered by this procedure. Prior to overcoating, the 
TRISO particles are characterized per ORNL product inspection plan AGR-CHAR-PIP-10 to 
determine uranium content, obtain data needed for overcoating and compact fabrication, and 
obtain further data needed for calculation of matrix density. Riffling of overcoater charges is also 
covered by this procedure. This document contains all the inspection report forms and data report 
forms generated by these inspection plans. 
 
In addition to the characterization data, this report also contains other records relevant to the fuel 
product acceptance. A history of the material flow and sample naming is included. The 
overcoating and compacting process is summarized, and a record of the materials used to make 
the matrix is included. A Certificate of Conformance and any applicable Nonconformance 
Reports are attached as Appendices. 
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1 Material identification record for LEU11-OP2-Z compacts 
 
Table 1-1 lists the materials used to make the LEU11-OP2-Z compacts, including intermediate 
batches and samples used for characterization. TRISO-coated particles were shipped from B&W 
to ORNL on May 18, 2009. Twenty four completed compacts were shipped to INL on October 
28, 2009. Twelve compacts were retained at ORNL and 167 compacts were consumed at ORNL 
by the QC acceptance testing.  
Table 1-2 lists the disposition of each compact. 
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Table 1-1: Material identification record for LEU11-OP2-Z compacts 
Sample ID Parent material Notes 
G73AA-10-69308 G73AA-10-59382 

G73AA-10-59383 
G73AA-10-59384 
G73AA-10-59385 
G73AA-10-59386 
G73AA-10-59387 
G73AA-10-59388 

B&W kernel composite from 7 batches 

G73H-10-93085B G73AA-10-69308 B&W TRISO-coated particles 
NP-B8488 
NP-B8489 
NP-B8490 

G73H-10-93085B 823.4 g of particles from 93085B shipped to ORNL on 5/18/2009 

LEU10 NP-B8488 
NP-B8489 
NP-B8490 

TRISO-coated particles re-composited 

LEU10-B01 
LEU10-C01 
LEU10-D01 
LEU10-E01 

LEU10 TRISO-coated particle characterization samples per PIP-09 

LEU11 LEU10 TRISO-coated particles after sorting by roller-micrometer and 
methanol wash 

LEU11-A01 LEU11 TRISO-coated particle QC archive 
LEU11-B01 
LEU11-C01 
LEU11-D01 
LEU11-E01 
LEU11-F01 
LEU11-G01 

LEU11 TRISO-coated particle characterization samples per PIP-10 

LEU11-Y## LEU11 Charges for overcoating, numbered Y01 through Y39 
RD13371 Asbury Graphite Mills Natural graphite 
KRB2000 SGL Carbon Synthetic graphite 
SC1008 Hexion Durite resin lot LK9DA0008 
RDKrS-060809 
RDKrS-071009 
RDKrS-072709 
RDKrS-080409 

64 wt% RD13371 
16 wt% KRB2000 
20 wt% SC1008 

Matrix precursor batches 

LEU11-OP1 LEU11-Y01 to LEU11-Y10 + RDKrS-060809 
LEU11-Y11 to LEU11-Y23 + RDKrS-071009 
LEU11-Y24 to LEU11-Y34 + RDKrS-072709 
LEU11-Y35 to LEU11-Y39 + RDKrS-080409 

Over-coated particle composite. 
 

LEU11-OP1-B01 
LEU11-OP1-C01 

LEU11-OP1 Overcoated particle characterization samples 

LEU11-OP2 LEU11-OP1 + 
RDKrS-080409 

After sorting by roller-micrometer and re-overcoating some particles 
with RDKrS-080409 

LEU11-OP2-A01 LEU11-OP2 Overcoated particle QC archive 
LEU11-OP2-B01 
LEU11-OP2-C01 

LEU11-OP2 Overcoated particle characterization samples 

LEU11-OP2-G### LEU11-OP2 Compacts, numbered G001 through G220 
LEU11-OP2-Z### LEU11-OP2-G### Compacts, numbered Z001 through Z203 

One to one correspondence to G### recorded on DRF24C (section 7) 
 

ORNL/TM-2010/055

6



Table 1-2: Disposition of LEU11-OP2-Z compacts 
Sent to INL Consumed during QC analysis 

LEU11-OP2-Z001 LEU11-OP2-Z002 LEU11-OP2-Z056 LEU11-OP2-Z118 LEU11-OP2-Z173 
LEU11-OP2-Z029 LEU11-OP2-Z003 LEU11-OP2-Z057 LEU11-OP2-Z119 LEU11-OP2-Z174 
LEU11-OP2-Z032 LEU11-OP2-Z004 LEU11-OP2-Z058 LEU11-OP2-Z120 LEU11-OP2-Z175 
LEU11-OP2-Z034 LEU11-OP2-Z005 LEU11-OP2-Z059 LEU11-OP2-Z121 LEU11-OP2-Z176 
LEU11-OP2-Z036 LEU11-OP2-Z006 LEU11-OP2-Z060 LEU11-OP2-Z122 LEU11-OP2-Z177 
LEU11-OP2-Z065 LEU11-OP2-Z007 LEU11-OP2-Z061 LEU11-OP2-Z123 LEU11-OP2-Z178 
LEU11-OP2-Z072 LEU11-OP2-Z008 LEU11-OP2-Z063 LEU11-OP2-Z124 LEU11-OP2-Z179 
LEU11-OP2-Z075 LEU11-OP2-Z009 LEU11-OP2-Z064 LEU11-OP2-Z125 LEU11-OP2-Z182 
LEU11-OP2-Z078 LEU11-OP2-Z010 LEU11-OP2-Z067 LEU11-OP2-Z126 LEU11-OP2-Z184 
LEU11-OP2-Z079 LEU11-OP2-Z011 LEU11-OP2-Z068 LEU11-OP2-Z128 LEU11-OP2-Z185 
LEU11-OP2-Z089 LEU11-OP2-Z012 LEU11-OP2-Z069 LEU11-OP2-Z129 LEU11-OP2-Z187 
LEU11-OP2-Z098 LEU11-OP2-Z013 LEU11-OP2-Z070 LEU11-OP2-Z130 LEU11-OP2-Z189 
LEU11-OP2-Z101 LEU11-OP2-Z014 LEU11-OP2-Z071 LEU11-OP2-Z131 LEU11-OP2-Z190 
LEU11-OP2-Z106 LEU11-OP2-Z015 LEU11-OP2-Z073 LEU11-OP2-Z132 LEU11-OP2-Z191 
LEU11-OP2-Z127 LEU11-OP2-Z016 LEU11-OP2-Z076 LEU11-OP2-Z134 LEU11-OP2-Z192 
LEU11-OP2-Z133 LEU11-OP2-Z017 LEU11-OP2-Z077 LEU11-OP2-Z135 LEU11-OP2-Z194 
LEU11-OP2-Z140 LEU11-OP2-Z019 LEU11-OP2-Z080 LEU11-OP2-Z137 LEU11-OP2-Z195 
LEU11-OP2-Z150 LEU11-OP2-Z020 LEU11-OP2-Z081 LEU11-OP2-Z138 LEU11-OP2-Z196 
LEU11-OP2-Z180 LEU11-OP2-Z021 LEU11-OP2-Z082 LEU11-OP2-Z139 LEU11-OP2-Z199 
LEU11-OP2-Z181 LEU11-OP2-Z022 LEU11-OP2-Z083 LEU11-OP2-Z141 LEU11-OP2-Z200 
LEU11-OP2-Z183 LEU11-OP2-Z023 LEU11-OP2-Z084 LEU11-OP2-Z142 LEU11-OP2-Z201 
LEU11-OP2-Z188 LEU11-OP2-Z024 LEU11-OP2-Z086 LEU11-OP2-Z143 LEU11-OP2-Z202 
LEU11-OP2-Z193 LEU11-OP2-Z025 LEU11-OP2-Z087 LEU11-OP2-Z144 LEU11-OP2-Z203 
LEU11-OP2-Z197 LEU11-OP2-Z026 LEU11-OP2-Z088 LEU11-OP2-Z145  

 LEU11-OP2-Z027 LEU11-OP2-Z090 LEU11-OP2-Z146  
 LEU11-OP2-Z028 LEU11-OP2-Z092 LEU11-OP2-Z148  
 LEU11-OP2-Z030 LEU11-OP2-Z093 LEU11-OP2-Z149  
 LEU11-OP2-Z031 LEU11-OP2-Z094 LEU11-OP2-Z151  
 LEU11-OP2-Z033 LEU11-OP2-Z095 LEU11-OP2-Z153  
 LEU11-OP2-Z035 LEU11-OP2-Z096 LEU11-OP2-Z154  
 LEU11-OP2-Z037 LEU11-OP2-Z097 LEU11-OP2-Z155  
 LEU11-OP2-Z038 LEU11-OP2-Z099 LEU11-OP2-Z156  
 LEU11-OP2-Z039 LEU11-OP2-Z100 LEU11-OP2-Z157  
 LEU11-OP2-Z040 LEU11-OP2-Z102 LEU11-OP2-Z158  
 LEU11-OP2-Z041 LEU11-OP2-Z103 LEU11-OP2-Z159  

Retained at ORNL LEU11-OP2-Z042 LEU11-OP2-Z104 LEU11-OP2-Z160  
LEU11-OP2-Z018 LEU11-OP2-Z043 LEU11-OP2-Z105 LEU11-OP2-Z161  
LEU11-OP2-Z045 LEU11-OP2-Z044 LEU11-OP2-Z107 LEU11-OP2-Z162  
LEU11-OP2-Z062 LEU11-OP2-Z046 LEU11-OP2-Z108 LEU11-OP2-Z163  
LEU11-OP2-Z066 LEU11-OP2-Z047 LEU11-OP2-Z109 LEU11-OP2-Z164  
LEU11-OP2-Z074 LEU11-OP2-Z048 LEU11-OP2-Z110 LEU11-OP2-Z165  
LEU11-OP2-Z085 LEU11-OP2-Z049 LEU11-OP2-Z111 LEU11-OP2-Z166  
LEU11-OP2-Z091 LEU11-OP2-Z050 LEU11-OP2-Z112 LEU11-OP2-Z167  
LEU11-OP2-Z136 LEU11-OP2-Z051 LEU11-OP2-Z113 LEU11-OP2-Z168  
LEU11-OP2-Z147 LEU11-OP2-Z052 LEU11-OP2-Z114 LEU11-OP2-Z169  
LEU11-OP2-Z152 LEU11-OP2-Z053 LEU11-OP2-Z115 LEU11-OP2-Z170  
LEU11-OP2-Z186 LEU11-OP2-Z054 LEU11-OP2-Z116 LEU11-OP2-Z171  
LEU11-OP2-Z198 LEU11-OP2-Z055 LEU11-OP2-Z117 LEU11-OP2-Z172  
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2 Summary of acceptance test results for LEU11-OP2-Z 
 
At the end of this section is the inspection report form IRF-14A associated with the compact lot 
LEU11-OP2-Z. This inspection report form also appears in section 7 of this compilation, 
accompanied by the associated data report forms (DRFs) showing the results of each individual 
measurement. The inspection report form summarizes the acceptance testing performed 
according to the product inspection plan AGR-CHAR-PIP-14. The information in this form 
covers all the property specifications listed in section 4.3 of the AGR-2 Fuel Specification (INL 
SPC-923, Rev. 3). The compact lot, LEU11-OP2-Z, did not meet all the requirements in section 
4.3 of SPC-923, Rev. 3. A nonconformance related to a higher than allowed fraction of exposed 
uranium was determined by the program to be acceptable for the AGR-2 irradiation test. The 
final disposition of this compact lot was to “use as is” for the AGR-2 irradiation test. This 
disposition was documented on INL NCR-44791. 
 
Table 2-1 is provided for quick reference. It gives the mean values of key variable properties of 
the compact lot, LEU11-OP2-Z. For standard deviations of the distribution of the measured 
values see the appropriate IRF or DRF. For discussions on the uncertainty in these values, see the 
associated data acquisition methods and data report forms. 
 
Table 2-1: Quick reference table for key variable properties of LEU11-OP2-Z. 

Property Mean 
Mean uranium loading (g U/compact) 0.993 
Compact diameter (mm) 12.27 
Compact length (mm) 25.13 
Compact mass (g) 6.100 
Compact matrix density (g/cm3) 1.68 
Impurity content Table 2-2 

 
The reported mean impurity levels for the fuel compacts, recorded on IRF-14A and IRF-14B, 
may be higher than the actual values. This is because the as-reported mean impurity levels do not 
reflect the fact that some of the measurements were at or below the mass spectrometry 
measurement threshold, and thus could not be differentiated from zero. For the purpose of the 
acceptance test, impurity values reported as threshold values (documented in the data report 
forms with the < symbol) are always assumed to be equal to the maximum possible value. In 
addition, each time a leach was performed, a blank run was also performed, where all the 
relevant wet chemistry steps in the leach-burn-leach procedure in AGR-CHAR-DAM-26R1 were 
performed without a compact present, in order to obtain background values for each analyzed 
impurity. If a measurable impurity value was obtained in the blank, then that value was 
subtracted from the measured value in each sample. However, if a threshold value was reported 
in the blank, then no background subtraction was performed. Table 2-2 shows the possible range 
for the measured impurities, where the upper limit is the as-reported mean and the lower limit is 
the possible minimum value calculated by accounting for the fact that values reported as 
threshold values could have been as low as zero. This range reflects the uncertainty in the 
measured impurity values due to the mass spectrometry measurement thresholds. 
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Table 2-2: Mean impurity levels for fuel compacts from LEU11-OP2-Z compact lot 
measured by deconsolidation leach-burn-leach technique. 

Impurity Measured impurity content (µg/compact) 
Iron 0.13 - 2.75 

Chromium 0.34 - 0.48 
Manganese 0.000 - 0.133 

Cobalt 0.000 - 0.113 
Nickel 0.02 - 0.59 

Calcium 34.29 - 35.16 
Aluminum 42.69 
Titanium 2.76 - 3.31 
Vanadium 15.27 - 15.41 

 
Table 2-3 is also provided for quick reference. It gives the binomial distribution calculated upper 
limit of the 95% confidence interval of the defect fraction for key attribute properties of the 
compact lot LEU11-OP2-Z. In other words, these values are the lowest tolerance limits for which 
the compact lot would be deemed acceptable at 95% confidence, based on the particular sample 
that was measured. Also listed in the table are the actual number of defects observed and the 
number of particles analyzed. Note that, in the cases of the defective SiC and OPyC fractions, 
zero defects were observed. The defect fractions listed in the table for these cases are limited by 
the number of particles measured and the actual defect fraction could be much lower. 
 
Table 2-3: Quick reference table for key attribute properties of LEU11-OP2-Z. 

Property Observed Number of Defects/ 
Number of Particles Analyzed 

95% Confidence 
Defect Fraction 

Uranium contamination fraction 3/246840 ≤3.2E-5 
Defective SiC coating fraction 0/123420 ≤2.5E-5 
Defective IPyC coating fraction 1/61710 ≤7.7E-5 
Defective OPyC coating fraction 0/1543 ≤2.0E-3 
 
It is also interesting to note the increase in pyrocarbon anisotropy due to compact heat treatment. 
The diattenuation of the IPyC increased from 0.0111±0.0009 to 0.0157±0.0012 (1.0334±0.0027 
to 1.0471±0.0036 in terms of effective BAFo). The diattenuation of the OPyC increased from 
0.0073±0.0004 to 0.0122±0.0005 (1.0219±0.0012 to 1.0365±0.0016 in terms of effective BAFo). 
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1.753 

Inspection Report Form IRF-14Aj AGR-2 U02 Fuel Compact Lots 

Procedure: AGR-CHAR-PIP-14 Rev. 0 
Compact lot 10: LEUll -OP2-Z 

Compact lot description: AGR-2 B&W U0 2 Fuel, from G73H-10-93085B 
001 018029032 034036045062065066072 074075078 079085089091098 

Compact 10 numbers of compacts available for irradiation test (pending acceptance): 101 106 127133 136 140 147 150 152 180 181 183 186 188 193 197 198 

Measured Data 5 ecification 
Acceptance

Property Mean Std. Dev. Measurements k or t INL SPC-923 Acceptance Criteria 
Test Value 

(x) (s) (n) value Revision 3 

A - x - tsNn ~ 0.95 0.988Uranium loadino 0.993 0.006 2.015 1.00 ± 0.05
(gU/compact) B = x + ts/vn :$ 1.05 0.997 

12.22 - 12.46 Compact diameter (mm) 

Compact length (mm) 25.02 - 25.40 All avai lable for irradiation test See DRF-24See DRF-24 
meet specification 

2:: 1.45Compact matrix density (o/cm3 ) 

mean1.753 B = x + ts/vn ~ 25 3.0 
~ 25Iron content outside SiC 2.75 0.56 16 

(~g/compact) dispersion3.463 D = x + v'3ks < 100 6.1 
~ 0 . 01 ~ 100 

Chromium content outside SiC mean0 .48 0.1 3 16 1.753 B = x + ts/vn :$ 50 0 .5 
(~g/compact) ~ 50 

Manganese content outside SiC mean0 .133 0.003 16 1.753 B = x + ts/vn :$ 50 0.1 
(~g/compact) :$ 50 

Cobalt content outside SiC mean0.113 0.003 16 1.753 B = x + ts/vn :$ 50 0.1 
(~g/compact) :$ 50 

Nickel content outside SiC mean0 .59 0. 05 16 B = x + ts/vn :5 50 0.6 
(~g/compact) :5 50 

2, 1 dispersion Cr + Mn + Co + NI content outside SiC 1.31 0 .14 16 o = x + v 3ks < 200 t;L­
~ 0 . 01 ~ 200(~g/compact) 

Calcium content outside SiC mean35.16 7.81 16 1.753 B = x + ts/vn :$ 50 38.6 
(~g/compact) :$ 50 

Aluminum content outside SiC mean 42.69 8 .08 16 1.753 B = x + ts/vn ~ 50 46.2 
(~g/compact) ~ 50 

Ti + V content outside SiC mean18.71 1.85 16 1.753 B = x + ts/vn :$ 240 19.5 
(~g/compact) :5 240 

Measured Data Specification Pass
Acceptance DataProperty tI of tI of INL SPC-923 Acceptance Criteria or
Test Value Records 

compacts particles Revision 3 fail 

Uranium contamination fraction IRF-l4C160 246840 :s1 effectively exposed kernel in 2:: 237192 particles 2. 1 fail:$ 2.0 x 10-5(9 exposed U/gram U in compact) DRF-26 

Defective SiC coating fraction :5 1 leached kerne l in 2: 47437 particles IRF-14D
80 123420 :$ 1.0 x 10-4 0 pa ss

(fraction of total particles) or :S6leached kernels in 2:: 118422 particles DRF-26 

Defective IPyC coating fraction :5 1 with excessive U dispersion in 2::47437 particles 
40 61710 :s 1.0 x 10-4 1 pass DRF-28

(fraction of total particles) or 5 4 with excessive U dispersion in 2:91533 particles 

Defective OPyC coating fraction 
1 1543 ~ 0.01 56 cracked or missing OPyC in 2: 1182 particles 0 pass DRF-27

(fraction of total particles) 

Comments 
Mean uranium loading was based on two independent analyses of the leach solutions (RMAL 2303 and RMAL 2382) . 

Average matrix density was 1.676 ± 0.008 gjcm' . 

The measured value of 2.1 exposed kernels came from 3 defective particles. 3/246840 corresponds to a uran ium conta mination fraction of < 3.2e-5 at 95% confidence, which is above the 

specif ied limit. This non-conformance was documented on I NL NCR-44791 with a disposition of use as is. 

A 1/ 6171 0 defective IPyC coating fraction corresponds to < 7.7e-5 at 95% confidence. Five other particl es with minor ura nium dispersion were also observed, but not counted as defects 

according to the visual standard used in this analysis procedure. Six other anomalous particles showed features in the x- ray images that looked Similar to uranium dispersion, bu t further 

analysis indicated that this was most likely due to metalliC contamination on the kernel su rface. Analysis of th is contamination showed the presence of Fe and Cr. This metallic contamination 

could lead to failure of t he SiC during irradiat ion, but is not related t o defecti ve IPyC. 


3 - 12 - I D 
Date 

Accept compact lot (Yes or No): I Yes 

I f P~te 
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3 Compacting process conditions 
 
 
Three samples totaling 823.4 g were riffled from coated particle batch G73H-10-93085B using a 
chute splitter, and shipped from B&W on May 18, 2009. After receipt, the particles were 
composited and renamed LEU10. Samples were riffled from LEU10 for characterization per 
AGR-CHAR-PIP-09, Rev. 0, “Product Inspection Plan for AGR-2 Coated Particles.” Results of 
this analysis were reported in ORNL/TM-2009/255, “Data Compilation for AGR-2 B&W UO2 
Coated Particle Batch G73H-10-93085B.” The remaining LEU10 material, 812.0 g, was sorted 
by size using a roller-micrometer (see Appendix C). Six uncoated kernels were separated out by 
this process. These kernels and other material (debris and small diameter particles) from the first 
4 bins, corresponding to a roller gap of less than 850 µm, were discarded. The remaining 
material, 811.7 g, was re-composited and labeled LEU11. 
 
The LEU11 particles were washed in methanol per procedure AGR-TRISOWASH-SOP-1, 
“Standard Operating Procedure for TRISO Particle Washing.” Washing of particles prior to 
overcoating was adapted in order to help reduce the amount of contamination on the particles 
that may have been acquired during processing or general handling. This procedure also reduces 
the amount of loose carbon dust on the surface of the particles (approximately 0.33 g was 
removed). The washing procedure was adopted from General Atomics’ particle washing 
procedures. 
 
After washing, AGR-CHAR-PIP-10, Rev. 2, “Product Inspection Plan for AGR-2 Particles for 
Compacting - Preliminary Measurements” was completed. This plan calls for measurement of 
average particle weight, diameter, envelope volume, and uranium content. The plan also calls for 
riffling of 20 gram aliquots for use as overcoater charges. Riffling at ORNL was done using a 10 
position rotary riffler. After riffling out the characterization samples, thirty-nine overcoater 
charges were prepared and labeled LEU11-Y01 through LEU11-Y39. The results of the PIP-10 
inspection are reported in section 5.  
 
One ~20g aliquot was used per overcoating run. Overcoating was performed according to AGR-
COMP-SOP-2, Rev. 1, “Standard Operating Procedure for Overcoating TRISO Particles.” The 
LEU11-Y01 through LEU11-Y39 riffled aliquots were overcoated with the following matrix 
batches: Y01-Y10 (RDKrS 060809), Y11-Y23 (RDKrS 071009), Y24-Y34 (RDKrS 072709), 
and Y35-Y39 (RDKrS 080409). 
 
In total, 1602 grams of -10/+14 overcoated particles were produced by overcoating TRISO 
aliquots Y01-Y39. “-10/+14” overcoated particles are those that pass through an ASTM E11 No. 
10 sieve (2.00 mm nominal opening) but do not pass through an ASTM E11 No. 14 sieve (1.40 
mm nominal opening). The 1602 grams of sieved overcoated particles was tabled and 1379 
grams of Bin 3 particles were recovered. “Bin 3” particles are those particles that end up in the 
third bin of a shape separation inclined table; these are the most spherical overcoated particles. 
1379 grams of Bin 3 overcoated particles was determined to be a sufficient quantity to produce at 
least 215 compacts, based on preliminary calculations. The total number of compacts required 
for acceptance testing, irradiation, and spares was 203. 

ORNL/TM-2010/055

11



 
After overcoating, the overcoated particles from LEU11-Y01 through LEU11-Y39 were 
combined and homogenized into an overcoated particle composite. The overcoated particle 
composite was labeled LEU11-OP1 and AGR-CHAR-PIP-11, Rev. 0, “Product Inspection Plan 
for AGR-2 Overcoated Particles for Compacting” was initiated. A sample for average overcoated 
particle weight was riffled and analyzed. The average overcoated particle weight was 3.73E-3 g. 
This average weight indicated insufficient overcoating to produce a compact of the specified 
length with the desired matrix density. The LEU11-OP1 composite was then passed through a 
roller-micrometer such that 11 bins of overcoated particles of different diameter were recovered. 
The weight-per-particle for each bin was calculated and it was determined that additional 
overcoat was needed on the smaller particles in order to increase the average weight. The 
smallest particles in Bins 0-5 and the largest particles in Bin 10 were removed (~11 g of 
material). The particles in Bin 6 (121 g of overcoated particles with average weight-per-particle 
of 0.0032 g) had additional overcoat applied from matrix batch RDKrS 080409. After re-
overcoating, 211 g of the Bin 6 material was re-sorted using the roller-micrometer into Bins 7-9. 
The material in Bins 7-9 were composited, labeled LEU11-OP2, and AGR-CHAR-PIP-11, Rev. 
0, “Product Inspection Plan for AGR-2 Overcoated Particles for Compacting” was performed. 
This plan calls for measurement of average overcoated particle weight and diameter. The results 
of the PIP-11 inspection are reported in section 7. The plan also calls for riffling of compact 
charges for pressing. 
 
Based on the average uranium loading determined for the LEU11 particles of 6.386E-4 g 
(section 5), 1566 particles would be needed in each compact to obtain an average uranium 
loading of 1.00 g for the compacts (the specified loading in SPC-923 was 1.00 ± 0.05 g). The 
average LEU11-OP2 overcoated particle weight was measured to be 4.053E-3 g (section 6). 
Using this value, a compact charge of 6.3470 g was calculated in order to achieve a compact 
with a uranium loading of 1.00 ± 0.05 g. Two hundred and twenty compact charges were 
prepared and labeled LEU11-OP2-G001 through -G220. A record of the weight of each compact 
charge can be found on data report form DRF-24D, in section 7. 
 
Actual compact uranium loading was measured to be 0.991 ± 0.006 g. Forty compacts were 
deconsolidated and the particles were counted as part of the x-ray analysis for possible uranium 
dispersion due to defective IPyC. The average number of particles per compact was determined 
to be 1543 ± 3, this was 23 particles short of the target compact loading. This reduced number of 
particles per compact explains the slightly low uranium loading result. It is hypothesized that the 
reason for the undershoot in particles per compact was due to weight loss from the overcoated 
particles from evaporation of methanol and volatiles from the resin. Overcoated particles were 
kept in sealed containers as much as feasible during riffling of the compact charges. However, it 
is likely that the weight loss due to evaporation for the samples used to determine average 
particle weight was greater than for the overcoated particles weighed out into each compact 
charge. Therefore, the average overcoated particle weight used to calculate the target compact 
charge was slightly too low. This undershoot in compact loading was observed for all the AGR-2 
compact lots. A volume loading method, which would not be sensitive to weight loss due to 
evaporation from the overcoat material, may be a more accurate method for loading the compact 
charges. 
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The LEU11-OP2-G### compacting charges were formed into green compacts using a heated, 
double acting die and a Promess servo-press. Compacting was performed in accordance with 
AGR-COMP-SOP-3, Rev. 3, “Standard Operating Procedure for Compacting Using a Servo 
Press.” The die was heated to 75°C and approximately 0.10 g of matrix was added to the top and 
bottom of the compact in order to create matrix “end caps.” The end caps were formed with the 
compact by first pouring a matrix charge into the heated die, followed by the overcoated 
particles, and then a second charge of matrix. This forming method created a thin (less than 0.5 
mm thick) fuel free zone on the ends of the compact, called end caps. In total, 220 green 
compacts were fabricated. The compacts retained the designation of the riffled charges, LEU11-
OP2-G001 through G220. All 220 green compacts were carbonized and heat treated according to 
AGR-COMP-SOP-4, Rev. 0, “Standard Operating Procedure for Carbonizing Compacts,” and 
AGR-COMP-SOP-5 Rev. 1, “Standard Operating Procedure for Heat-treating Compacts.” 
 
A significant change was made to the compacting equipment from the LEU06 and LEU07 
campaigns to the LEU08, LEU09, and LEU11 campaigns. The Carver hydraulic press was 
replaced with a Promess servo-press. The Promess press provided pressing rate and piston 
displacement control to three decimal place accuracy. This enabled the pressing rate and compact 
length to be precisely set and repeated for each individual LEU11-OP2-G### compacting 
charge. The force for each compact was also recorded more accurately, to ± 2 lbs.-f. The switch 
from the Carver press to the Promess press is the reason the compacting procedure was rewritten 
and a new revision was issued. 
 
After compacting, 203 compacts were selected from LEU11-OP2-G001 through G220 for use. 
Compacts with obvious processing defects, chips, or undesirable dimensions were sorted out and 
not included in the 203 compacts selected for the final fuel compact lot. This down-select was 
part of the compacting process and was performed prior to random selection of compacts for 
acceptance testing. It should be understood that the results in this section and the acceptance 
testing are only relevant for the final 203 compact lot from which random representative samples 
were drawn for characterization. As instructed in AGR-CHAR-PIP-14, Rev. 1, “Product 
Inspection Plan for AGR-2 UO2 Fuel Compact Lots,” these 203 compacts were randomized and 
relabeled as LEU11-OP2-Z001 through Z203. A record of the original G-number for each Z-
numbered compact can be found on data report form DRF-24C, in section 7. After relabeling, the 
compacts were characterized for product acceptance according to product inspection plan PIP-
14. This plan calls for measurement of compact length, diameter, mass, matrix density, uranium 
content, impurity content, and determination of defect fractions for exposed uranium, defective 
SiC, uranium dispersion due to defective IPyC, and defective OPyC. 
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AGR-2 Process Conditions 
 
The LEU11-OP2-Z (AGR-2 B&W UO2) compact lot was made in accordance with the AGR-2 
Fuel Specification (SPC-923, Rev. 3). The specified AGR-2 process limits are listed below. 
 
Molding Pressure:   < 60 MPa 
 
Carbonization parameters: < 350ºC/hr in He atmosphere 
    Hold at 950 ± 50ºC for 1.0 ± 0.4 hr 
    Furnace cool 
 
Heat treatment parameters: ~20ºC/min in vacuum (<1.3 Pa) 
    Hold at 1650-1850ºC for 60 ± 10 min 
    Furnace cool at ~20ºC/min to below 700ºC 
 
Table 3-1 shows the process conditions used in molding the compacts, carbonizing the compacts, 
and heat treating the compacts. In the carbonization regime, the furnace was allowed to cool 
under no power (i.e., after holding at 950°C for 1 hour, power was turned off). In the heat 
treatment run, the furnace was cooled under power at 20°C/min until the furnace temperature 
reached 700°C, and then the furnace was allowed to cool under no power. 
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Table 3-1: Summary of process conditions used in making LEUll-OP2-Z (AGR-2 B&W U02) compacts 

Carbonization Parameter Heat-treatment Parameters 
CompactID Molding Pressure Heating Rate Max. Temp. Hold Time Heating Rate Max. Temp. Hold Time 

Atmosphere Atmosphere(MPa) (OCtmin .) (0C) (hrs .) CCimin.) (0C) (hrs.) 

LEU Il -OP2-Z00 I 21.6 4.7 950 I flowing He 20 1800 I vacuum 
LEU II-OP2-Z002 21.9 4.7 950 I flowing He 20 1800 I vacuum 
LEU II-OP2-Z003 22.4 4.7 950 I flowing He 20 1800 I vacuum 
LEVlI-OP2-Z004 23.7 4.7 950 I flowing He 20 1800 I vacuum 
LEU II-OP2-Zoo5 21.9 4 .7 950 I flowing He 20 1800 I vacuum 
LEVlI-OP2-Z006 21.7 4.7 950 I flowing He 20 1800 I vacuum 
LEU II-OP2-Z007 23.4 4.7 950 I flowing He 20 1800 I vacuum 
LEU II-OP2-Zoo8 22.1 4.7 950 I flowing He 20 1800 I vacuum 
LEVlI-OP2-Zoo9 21.7 4.7 950 I flowing He 20 1800 I vacuum 
LEVlI-OP2-Z01O 21.4 4.7 950 I flowing He 20 1800 I vacuum 
LEUll-OP2-Z011 21.7 4.7 950 I flowing He 20 1800 I vacuum 
LEVlI-OP2-Z012 23.2 4.7 950 I flowing He 20 1800 I vacuum 
LEUll-OP2-Z013 21.1 4 .7 950 I flowing He 20 1800 I vacuum 
LEVlI-OP2-Z014 22.5 4.7 950 I flowing He 20 1800 1 vacuum 
LEVlI-OP2-Z015 21.8 4.7 950 I flowing He 20 1800 I vacuum 
LEU Il -OP2-Z0 16 22.4 4 .7 950 I flowing He 20 1800 I vacuum 
LEVl I-0P2-Z017 22.3 4.7 950 I flowing He 20 1800 I vacuum 
LEU II -OP2-Z018 22.2 4.7 950 I flowi ng He 20 1800 I vacuum 
LEU ll -OP2-Z019 22.3 4.7 950 I flowi ng He 20 1800 I vacuum 
LEU 11 -0P2-Z020 21.3 4.7 950 I flowing He 20 1800 I vacuum 
LEVl I-OP2-Z021 22.4 4.7 950 I flowing He 20 1800 I vacuum 
LEU 11-0P2-Z022 21.9 4.7 950 I flowing He 20 1800 I vacuum 
LEVlI -OP2-Z023 21.6 4.7 950 I flowing He 20 1800 I vacuum 
LEUlI -OP2-Z024 21.9 4.7 950 I flowing He 20 1800 1 vacuum 
LEU 11 -0P2-Z025 22. 1 4.7 950 I flowing He 20 1800 I vacuum 
LEUII -OP2-Z026 21.9 4 .7 950 I flowing He 20 1800 I vacuum 
LEVlI -OP2-Z027 21.7 4.7 950 I flowing He 20 1800 I vacuum 
LEVlI -0 P2-Z028 23.2 4.7 950 I flowing He 20 1800 I vacuum 
LEU11 -0 P2-Z029 23 .2 4.7 950 I flowing He 20 1800 I vacuum 
LEU 11 -0 P2-Z030 22.3 4 .7 950 I flowing He 20 1800 I vacuum 

v----r-- Date 3 - II - I 0 
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Table 3-1 (cont.): Summary of process conditions used in making LEVll-OP2-Z (AGR-2 B&W V02) compacts 

Carbonization Parameter Heat-treatment Parameters 
Compact ID 

~olding Pressure Heating Rate ~ax. Temp. Hold Time Heating Rate ~ax. Temp. Hold Time 
Atmosphere Atmosphere 

(~Pa) (OC/min.) (0C) (hrs.) caC/min.) (0C) (hrs .) 

LEUlI-0P2-Z031 23 .3 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU II -0P2-Z032 22.4 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z033 21.8 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU 11-0P2-Z034 21.8 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z035 23 .7 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU 1I-0P2-Z036 21.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU [ [-OP2-Z037 21.6 4.7 950 [ flowing He 20 [800 [ vacuum 
LEU [ 1-0P2-Z038 21.7 4.7 950 [ flowing He 20 [800 [ vacuum 
LEUlI -0P2-Z039 22. [ 4 .7 950 [ flowing He 20 1800 1 vacuum 
LEU 11-0P2-Z040 22.9 4.7 950 1 flowing He 20 [800 1 vacuum 
LEUl [-OP2-Z041 22.6 4.7 950 1 flowing He 20 1800 [ vacuum 
LEU [ 1-0P2-Z042 22.4 4.7 950 [ flowing He 20 1800 1 vacuum 
LEUlI -0P2-Z043 21.7 4.7 950 [ flowing He 20 [800 1 vacuum 
LEU 11-0P2-Z044 21.8 4.7 950 [ flowing He 20 [800 1 vacuum 
LEU 11-0P2-Z045 22.9 4.7 950 [ flowing He 20 [800 [ vacuum 
LEU [ [-OP2-Z046 21.5 4 .7 950 1 flowing He 20 [800 1 vacuum 
LEUlI-0P2-Z047 22.0 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUll-OP2-Z048 22.2 4.7 950 1 flowing He 20 [800 [ vacuum 
LEU 11-0P2-Z049 22.0 4.7 950 [ flowing He 20 [800 [ vacuum 
LEU 11-0P2-Z050 23 .0 4.7 950 [ flowing He 20 1800 [ vacuum 
LEU 1 [-OP2-Z05 [ 21.7 4.7 950 [ flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z052 21.9 4.7 950 [ flowing He 20 [800 [ vacuum 
LEU 1 [-OP2-Z053 21.4 4.7 950 [ flowing He 20 [800 1 vacuum 
LEU[ 1-0P2-Z054 22.3 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU [ [-OP2-Z055 22.5 4.7 950 [ flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z056 21.8 4.7 950 1 flowing He 20 [800 [ vacuum 
LEUlI -0P2-Z057 21.9 4.7 950 [ flowing He 20 [800 [ vacuum 
LEUl [-OP2-Z058 22 .3 4.7 950 1 fl owing He 20 1800 1 vacuum 
LEU 11 -0P2-Z059 2 1.7 4.7 950 1 flowiIlRHe 20 [800 1 vacuum 
LEU [ 1-0P2-Z060 20.9 4.7 950 [ flowing He 20 1800 1 vacuum 
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Table 3-1 (cont.): Summary of process conditions used in making LEVll-OP2-Z (AGR-2 B&W V02) compacts 

Carbonization Parameter Heat-treatment Parameters 
CompactID Molding Pressure Heating Rate Max. Temp. Hold Time Heating Rate Max. Temp. Hold Time 

Atmosphere Atmosphere(MPa) CC/min .) (0C) (hrs.) (OC/min.) (0C) (hrs.) 

LEUlI -OP2-Z061 21.6 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU II-OP2-Z062 25.5 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU II-OP2-Z063 22.0 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z064 21.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII-OP2-Z065 21.2 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU II-OP2-Z066 20.8 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII-OP2-Z067 21.4 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z068 22.2 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU II -OP2-Z069 21.6 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU II-OP2-Z070 23.1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII -OP2-Z071 22.0 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z0n 22.2 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU II -OP2-Z073 22.3 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z074 21.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII -OP2-Z075 21.6 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU II -OP2-Z076 21.5 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU II -OP2-Z077 21.8 4 .7 950 1 flowing He 20 1800 1 vacuum i 

LEUlI -OP2-Z078 22.3 4 .7 950 1 flow ing He 20 1800 1 vacuum I 

LEUI I-OP2-Z079 21.8 4.7 950 1 fl owing He 20 1800 1 vacuum 
LEUlI -OP2-Z080 21.7 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z081 20.8 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z082 22.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU II -OP2-Z083 21.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z084 22.7 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUl I-OP2-Z085 21.3 4.7 950 1 fl owing He 20 1800 1 vacuum 
LEUl I-OP2-Z086 23.2 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU II -OP2-Z087 22.6 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU I I-OP2-Z088 23 .6 4 .7 950 1 fl owing He 20 1800 1 vacuum 
LEU I I-OP2-Z089 22.3 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU I I-OP2-Z090 21.2 4 .7 950 1 flowing He 20 1800 1 vacuum 
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Table 3-1 (cont.): Summary of process conditions used in making LEUll-OP2-Z (AGR-2 B&W U02) compacts 

Carbonization Parameter Heat-treatment Parameters 
Compact ID Molding Pressure Heating Rate Max. Temp. Hold Time Heating Rate Max. Temp. Hold Time

Atmosphere Atmosphere
(MPa) caC/min.) (0C) (hrs .) (OC/min.) (0C) (hrs.) 

LEUlI-OP2-Z09I 21.4 4.7 9S0 I flowing He 20 1800 1 vacuum 

LEUlI-OP2-Z092 22.4 4.7 9S0 1 flowingHe 20 1800 1 vacuum 

LEU II-OP2-Z093 22.0 4.7 9S0 I flowing He 20 1800 I vacuum 

LEU II-OP2-Z094 22.6 4.7 9S0 1 flowing He 20 1800 I vacuum 
LEU II-OP2-Z09S 22.3 4.7 9S0 I flowing He 20 1800 I vacuum 

LEUlI-OP2-Z096 22.4 4.7 9S0 1 flowing He 20 1800 1 vacuum 

LEUII-OP2-Z097 22.2 4.7 9S0 I flowing He 20 1800 I vacuum 
LEU II-OP2-Z098 23.9 4.7 9S0 I flowing He 20 1800 I vacuum 

LEUlI -OP2-Z099 22.9 4.7 9S0 I flowing He 20 1800 1 vacuum 

LEUlI -OP2-Z100 23.1 4.7 9S0 I flowing He 20 1800 1 vacuum 

LEUlI-0P2-ZlOl 21.6 4.7 9S0 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z 102 23.1 4.7 9S0 1 flowing He 20 1800 1 vacuum 
LEUll-OP2-Z103 23.1 4.7 9S0 1 flowing He 20 1800 1 vacuum 

LEUll-OP2-ZI04 22.2 4.7 9S0 1 flowing He 20 1800 1 vacuum 

LEUlI-0P2-ZlOS 21.2 4.7 9S0 1 flowing He 20 1800 1 vacuum 

LEUll -OP2-Z106 22.2 4.7 9S0 1 flowing He 20 1800 1 vacuum 

LEUll -OP2-Z107 20.9 4.7 9S0 1 fl owing He 20 1800 1 vacuum 

LEUll -OP2-Z108 22.8 4.7 9S0 1 fl owing He 20 1800 I vacuum 

LEUII -OP2-Z 109 22.1 4.7 9S0 1 flowing He 20 1800 I vacuum 
LEUll -OP2-ZI1O 21.8 4.7 9S0 I flowing He 20 1800 I vacuum 
LEUlI -OP2-Z11 1 21.8 4 .7 9S0 1 flowing He 20 1800 I vacuum 

LEUl I-OP2-Z112 24.0 4.7 9S0 1 flowing He 20 1800 1 vacuum 
LEUll -OP2-Z113 22.3 4.7 9S0 1 fl owing He 20 1800 I vacuum 
LEUlI -OP2-ZI1 4 22.3 4.7 9S0 1 flowing He 20 1800 I vacuum 

LEUl I-0P2-Z IIS 21.3 4.7 9S0 1 flowing He 20 1800 I vacuum 
LEUll -OP2-Z1 I6 22.0 4.7 9S0 1 flowing He 20 1800 I vacuum 
LEUII-OP2-Z I 17 22.5 4.7 9S0 I flowing He 20 1800 1 vacuum 
LEU I I-OP2-ZI 18 21.2 4.7 9S0 I flowing He 20 1800 I vacuum 
LEUlI -OP2-Z 119 22.3 4.7 9S0 1 flowing He 20 1800 1 vacuum 

LEUl I-0P2-ZI20 21.1 4.7 9S0 1 flowing He 20 1800 1 vacuum 
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Table 3-1 (cont.): Summary of process conditions used in making LEVll-OP2-Z (AGR-2 B&W V02) compacts 

Carbonization Parameter Heat-treatment Parameters 
Compact ID Molding Pressure Heating Rate Max. Temp. Hold Time Heating Rate Max. Temp. Hold Time 

Atmosphere Atmosphere 
(MPa) (OC/min .) eC) (hrs .) (OC/min .) eC) (hrs.) 

LEUII-OP2-Z121 26.5 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z122 22.9 4.7 950 1 flowing He 20 1800 1 vacuum 

LEUII-OP2-Z123 22.2 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z124 22.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z125 21.8 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII-OP2-Z126 23.1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z127 22.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII-OP2-Z128 21.2 4.7 950 1 flowing He 20 1800 1 vacuum 

LEUlI-OP2-Z 129 23.2 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUII-OP2-Z130 22.0 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z131 22.0 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUll-OP2-Z132 22.8 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII-OP2-Z133 21.1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z134 22.3 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z135 22 .5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEUll -OP2-Z136 22.1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII -OP2-Z137 22.4 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUll -OP2-Z138 21.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU I I-OP2-Z139 21.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII -OP2-Z140 23 .2 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -0P2-Z141 22.5 4.7 950 1 flowing He 20 1800 1 vacuum 

LEUlI -OP2-Z142 21.9 4.7 950 1 flowi ng He 20 1800 1 vacuum 
LEUlI -OP2-ZI43 21.4 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUI I-OP2-Z144 22.3 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -0P2-Z145 22.7 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z146 21.1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z147 22.7 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUll -OP2-Z148 23.1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII -0P2-Z149 21.1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUI I-OP2-Z150 22.1 4 .7 950 1 flowing He 20 1800 1 vacuum 
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Table 3-1 (cont.): Summary of process conditions used in making LEUll-OP2-Z (AGR-2 B&W U02) compacts 

Carbonization Parameter Heat-treatment Parameters 
CompactID 

~oldingPressure Heating Rate ~ax. Temp. Hold Time Heating Rate ~ax . Temp. Hold Time 
Atmosphere Atmosphere

(~Pa) (OC/min .) CC) (hrs.) (oC/min.) (0C) (hrs.) 

LEUlI-0P2-Z151 20.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z152 21.4 4 .7 950 1 flowing He 20 1800 1 vacuum 

LEUlI -OP2-Z153 22.1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z154 22.4 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z155 21.2 4.7 950 1 flowing He 20 1800 1 vacuum 

LEUlI-OP2-Z156 21.6 4.7 950 1 flowing He 20 1800 1 vacuum 

LEUll-OP2-Z157 22.0 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z158 20.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z159 23.8 4.7 950 1 flowinRHe 20 1800 1 vacuum 
LEUlI-0P2-Z160 21.9 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUII-OP2-Z161 22 .1 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUll -OP2-Z162 22.0 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z 163 21.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z164 21.7 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-OP2-Z165 22.8 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z1 66 22.9 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUl I-OP2-Z 167 24.6 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z168 21.2 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -OP2-Z169 21.6 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z170 23.2 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -0P2-Z 171 21.7 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUlI-0P2-Z172 2 1.5 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU 11-0 P2-Z 173 22.0 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUlI -0 P2-Z 174 21.5 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUl I-0 P2-Z175 23.2 4.7 950 1 flowing He 20 1800 1 vacuum 
LEU 11-0P2-Z 176 22.7 4.7 950 1 flowing He 20 1800 1 vacuum 
LEUl I-0P2-Z 177 22.7 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU 11-0 P2-Z 178 23.4 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEU ll-OP2-Z179 22.2 4 .7 950 1 flowing He 20 1800 1 vacuum 
LEUl I-OP2-Z J80 21.5 4 .7 950 J flowing He 20 1800 J vacuum 

Task Manager Review ~® ]: r?"trf ~ Date 3-11 - I b 

QAS Review ~~ Date ~Mo 
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Table 3-1 (cont.): Summary of process conditions used in making l"EUll-OP2-Z (AGR-2 B&W U02) compacts 

Carbonization Parameter Heat-treatment Parameters 
Compact ID 

~olding Pressure Heating Rate ~ax . Temp. Hold Time Heating Rate ~ax. Temp. Hold Time 
Atmosphere Atmosphere 

(~Pa) caC/min.) (0C) (hrs.) (OC/min.) (0C) (hrs .) 

LEUlI -OP2-ZI81 21.6 4.7 950 I flowing He 20 1800 I vacuum 

LEUII-OP2-ZI82 22.0 4.7 950 I flowing He 20 1800 I vacuum 

LEUlI-OP2-Z183 22.0 4.7 950 I flowing He 20 1800 I vacuum 

LEUII-OP2-Z184 22.6 4.7 950 I flowing He 20 1800 I vacuum 

LEUlI-OP2-ZI85 21.9 4 .7 950 I flowing He 20 1800 I vacuum 

LEUlI-OP2-Z186 22.2 4.7 950 I flowing He 20 1800 I vacuum 

LEUlI-OP2-Z187 22.3 4 .7 950 I flowing He 20 1800 I vacuum 

LEUlI-OP2-Z188 21.6 4.7 950 I flowing He 20 1800 I vacuum 

LEUlI -OP2-Z189 21.7 4.7 950 1 flowing He 20 1800 I vacuum 

LEUlI -OP2-Z190 22.0 4.7 950 I flowing He 20 1800 I vacuum 

LEUII -OP2-Z191 21.6 4.7 950 I flowing He 20 1800 I vacuum 
LEUII -OP2-Z192 22.3 4.7 950 I flowing He 20 1800 I vacuum 

LEUll -OP2-ZJ93 20.7 4 .7 950 J flowing He 20 1800 I vacuum 

LEUlI -OP2-Z194 22.4 4.7 950 I flowing He 20 1800 I vacuum 

LEUlI -OP2-Z195 21.3 4.7 950 1 flowing He 20 1800 I vacuum 

LEUlI -OP2-Z 196 22.0 4.7 950 I flowing He 20 1800 1 vacuum 

LEUl J-OP2-Z197 22 .1 4.7 950 I flowing He 20 1800 1 vacuum 

LEUl I-OP2-Z198 22.3 4.7 950 I flowing He 20 1800 I vacuum 

LEUl I-OP2-Z 199 23 .6 4.7 950 I flowing He 20 1800 1 vacuum 

LEUl I-OP2-Z200 21.4 4.7 950 I flowing He 20 1800 I vacuum 

LEUl I-OP2-Z20 1 22 .1 4.7 950 I flowing He 20 1800 1 vacuum 

LEU I I-OP2-Z202 23.3 4.7 950 I flowing He 20 1800 I vacuum 

LEU II -OP2-Z203 21.9 4.7 950 I flowing He 20 1800 1 vacuum 

~.JV } . (?~~ $- 11-10 

QAS Review ~ Date (#,0 

I 
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4 Impurity analysis of matrix, resin, and graphites 
 
The AGR-2 Fuel Specification (SPC-923) puts maximum limits on the elemental impurities Al, 
Ca, Ti, V, Cr, Mn, Fe, Co, and Ni. The natural graphite, synthetic graphite, and thermosetting 
resin used to make the matrix/overcoat material may contain these impurities. Therefore, the 
selection of graphites and resin used to make the matrix must have low concentrations of these 
impurities to ensure that the compacts made from the matrix will be within specification. 
Subsequently, part of the compacting development effort was selection and qualification of 
natural graphite, synthetic graphite, and resin. A graphite or resin was considered “qualified” if it 
could produce a compact that was within specification on impurities. The AGR-1 compacts 
showed that compacts could be made from these matrix constituents and pass the impurity 
specification (see AGR-1 Baseline Compact Lot LEU01-46T-Z data compilation ORNL/TM-
2006/507, for instance). The qualification process involved receiving natural graphite and 
synthetic graphite and testing them via glow discharge mass spectrometry (GDMS) in order to 
establish their initial impurity concentrations. The graphites and resin were then combined to 
produce matrix that was carbonized and heat treated in powder form. The impurity levels in the 
heat treated matrix was then also measured by GDMS. 
 
Table 4-1 shows the initial impurity levels for the natural graphite and synthetic graphite that 
were used to make LEU11-OP2-Z compacts. Natural graphite (Asbury Graphite Mills 
RD13371), synthetic graphite (SGL Carbon KRB2000), and thermosetting resin (Hexion Durite 
SC1008-lot LK9DA0008) were combined in a weight ratio of 64:16:20 to make the matrix. Four 
batches of matrix were produced: RDKrS-060809, RDKrS-071009, RDKrS-072709, and 
RDKrS-080409. A sample of the RDKrS-050809 matrix produced for the LEU09-OP2-Z 
compacting campaign was carbonized and heat treated in powder form prior to being tested for 
impurities by GDMS. RDKrS-050809 used the same raw materials, therefore, the other matrix 
batches were not tested. Notice that the heat treatment processes significantly reduced impurity 
levels in the matrix for several elements. The Vanadium impurity in the heat treated matrix is 
higher than in the graphites and is most likely being picked up during heat treatment in the 
graphite furnace. Low levels of vanadium (15-20 µg/compact) have been observed in all the 
AGR-2 compacts. This will be investigated further in a future study. 
Table 4-1: Matrix constituents that were used in AGR-2 LEU11-OP2-Z compacts 

Impurity concentration (ppm) 
Element Natural Graphite-

RD13371 
Synthetic Graphite-

KRB2000 
Heat treated Matrix- 

RDKrS-050809 
Element Concentration (ppm) Concentration (ppm) Concentration (ppm) 

Al 36 0.35 1.2 
Ca 9.4 0.7 0.51 
Ti 0.43 0.06 0.92 
V 0.6 0.02 8.8 
Cr 4.5 <0.5 <0.5 
Mn 0.54 <0.05 <0.05 
Fe 34 1.4 0.11 
Co <0.05 0.25 <0.05 
Ni 0.37 1.2 <0.1 
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The following pages show the impurity analysis reports for the natural graphite, synthetic 
graphite, and matrix sample listed in Table 4-1. Also attached is the certificate of analysis for the 
resin from Hexion. Note that an expiration date was set for the resin of 6 months from the 
manufacture date. LEU11-OP2-Z compacting was completed on 9/03/09. 
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5 Characterization of coated particles 
 
This section contains characterization data on the TRISO particle lot LEU11. The data was 
obtained according to product inspection plan AGR-CHAR-PIP-10R2, “Product Inspection Plan 
for AGR-2 Particles for Compacting - Preliminary Measurements.” The data obtained by this 
inspection plan is used in support of compact fabrication and for input into measurements made 
for compact acceptance testing. There are no direct specifications for the measured parameters. 
 
LEU11 particles were obtained from the G73H-10-93085B coated particle batch by riffling a 
sample using a chute splitter. Prior to performing AGR-CHAR-PIP-10R2, the particles were 
sorted on a roller-micrometer to remove 6 uncoated kernels and some of the smallest diameter 
particles. After sorting by roller-micrometer, the particles were washed in methanol to remove 
loose carbon and possible surface contamination. PIP-10 calls for measurement of average 
particle weight, diameter, envelope volume, and uranium content. OPyC open porosity is also 
obtained as part of the envelope volume analysis and reported for information only. The plan 
also calls for riffling of 20 gram aliquots for use as overcoater charges. Riffling at ORNL was 
done using a 10 position rotary riffler. After riffling out the characterization samples, thirty-nine 
overcoater charges were prepared and labeled LEU11-Y01 through LEU11-Y39. Additional 
ORNL characterization performed on another sample taken from G73H-10-93085B is provided 
in ORNL/TM-2009/255, “Data Compilation for AGR-2 B&W UO2 Coated Particle Batch G73H-
10-93085B.” 
 
The following pages show the inspection report form (IRF-10) for the LEU11 particles. 
Following the IRF-10 inspection report form, which summarizes the results, are the individual 
data report forms for the measurements that were performed. 
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Inspection Report Form IRF·I0: AGR·2 Particles for Compacting - Preliminary Measurements 

Procedure: AGR-CHAR-PIP-10 Rev. 2 


Coated particle composite ID: LEU 11 


Coated particle composite description: AGR-2 8&W U02 Fuel, from G73H-10-930858 


Measured Data Specification Pass 
Prope rty Mean Std. Dev. II measured Acceptance Criteria or DataI~~~p~:~uc: I Recordst value INL SPC-923l

(x) 	 (s) (n) fail 

DRF-07Particle diameter (",m) 953 .0 28 1424 1.646 	 Not Applicable 
DRF-l0 

Average particle weight (g) 1.462E-03 Not Applicable DRF-22 

4 .45E-04 	 Not Applicable DRF-31Average particle envelope volume (cm3 ) 

0.164 	 Not Applicable DRF-31OPyC open porosity (ml/m') 

Average uranium per particle (9) 6. 386E-04 	 Not Applicable DRF-35 

Comments 

/O-/~-O~ 
QC Supervisor 	 Date 

QA Reviewer 
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Data Report Form DRF-07: Imaging of Particle Diameter and Aspect Ratio Using an Optical Microscope Syste 

Procedure: AGR-CHAR-DAM-07 Rev. 1 
Operator : Andrew K. Kercher 

Sample ID : LEUll-B01 
Sample Description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 

Folder name containing images: \ \Mc-agr\AGR\ImageProcessing\P09072201 \ 

DMR Calibration Expiration Date: 10/28/2009 
Stage Micrometer Calibration Expiration Date 2/10/2014 

Measured Value for 1200 IJm in Stage Micrometer Image 1200. IJm 
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Data Report Form DRF-10A: Measurement of Partie e Diameter 

Procedure: AGR-CHAR-DAM-10 Rev. 2 
Operator: Andrew K. Kercher 

Folder name containing images: \ \mc-ag r\AGR\I mageProcessing \Completed Shadow\P09072201\ 
Sample ID: LEU11-B01 

Sample Description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 
Folder name containing processed data : \ \me-agr\AGR\ImageProcessing\Completed Shadow\P09072201 out put\ 

Number of particles analyzed: 1424 
Mean of the average diameter of each particle (IJm) 953.0 

Standard deviation in the average diameter of each particle (IJm) 28 

Distribution of the average particle diameter (top binned) 

Mean Diameter (um) Freauencv 
Histogram<880 7 
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01000 64 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01010 35 co 0'> 0 .... C") .;- ll) <.D co 0'> 0 .... M M co co 0'> 0'> 0'> 0'> 0'> 0'> 0'> 0'> 0'> 0'> 0 0 0 0 01020 23 v '" " .... .... .... '" .... .... 
1030 9 Mean Diameter (IJm) 

1\ 

>1030 5 

O~erato~rR~=___________________ ~________________~ ~__________~------~~~ ~________~Date----____ 
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Procedure: AGR-CHAR-DAM - IO Rev. 2 
Operator: Andrew K. Kercher 

Folder name containing images: \ \mc-ag r\ AGR\ImageProcessi ng\Completed Shadow\P09072201 \ 
Sample ID: LEU11-B01 

Sample Description: AGR-2 B&W U02 Fuel, from G73H-IO-93085B 
Folder name containing processed data: \ \mc-ag r\AGR\ImageProcessi ng\Co m pleted Shadow\ P09 072201 output\ 

Number of particles analyzed: 1424 
Nu mber of particles with aspect ratio ~ 1.14 0 

Average particle aspect ratio: 1.052 

Distribution of the as~t ratio (top binned) 

ASl2ect Ratio (0) Freauencv 
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Data Report Form DRF-22: Estimation of Average Particle Weight 

Procedure: AGR-CHAR-DAM-22 Rev. 1 
Operator: Dixie Barker 

Particle Lot ID : LEU11 
Particle Lot Description: AGR-2 B&W U02 fuel from G73H- 10-93085B 

Filename: \ \mc-agr\AGR\ParticieWeig ht\W0906030 1 DRF22R1.xls 

Sample 1 Sample 2 Sample 3 Sa mple 4 Sample 5 
Weiqht of particles (q): 0.2440 0.2065 0.1338 0.1 263 0.1288 

Number of particles: 167 141 92 86 88 
Average weight/particle (g): 1.461E-03 1.465E-03 1.454E-03 1.469E-03 1.464E-03 

Op~tor 

1.462E-03 
2.36E-06 

Dat e 
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Data Report Form DRF-31: Measurement of Open Porosity using a Mercury Porosimeter . 

Procedure: AGR-CHAR-DAM-31 Rev. 1 
Operator: S. D. Nunn 

Coated particle batch 10: LEUll-D01 
Batch Description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Thermocouple Expiration Date: 4/2/10 
Penetrometer Expiration Date: 7/10/ 09 

Completed DRF Filename: \ \ mc-agr\AG R \Porosi meter\S09070802\5090 70802 DRF31R1.xls 

Mean avera e wei ht/ article 
Standard error in mean average weight/particle (g): 

Weioht of particles (0) : 

Approximate number of particles: 


Uncertainty in number of particles: 

Total envelope volume of sample (cc): 


Average envelope volume/particle cc : 

Sample envelope density (g/cc): 


1.46E-03 
2.36E-06 

3.8057 
2603 
4 
1.157 
4.45E-04 
3.288 

Avera e particle diameter microns: 9.47E+02 
Average surface area/particle cm2 : 2.82E-02 

Total sample surface area cm2 7.33E+01 
Intruded mercury volume from 250-10 000 psia cc : 1.20E-03 

Open porosity (ml/m2): 1.64E-01 

Comments 

Operator Date 
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Data Report Form DRF-35: Fuel Particle Uranfum Loading " 

Procedure: AGR-CHAR-DAM-35 Rev, 0 
Operator: Fred Montgomery 

Particle lot ID: LEUll 
Particle lot description: AGR-2 B&W U02 Fuel, from G73H-1O-93085B 

Filename: \ \mc-ag r\AGR \UraniumLoad ing\LEU 11 DRF35RO.xls 

1.462E-03 
2.4E-06 

Sample 1 Sample 2 Sample 3 
Leach 1 Leach 2 Leach 1 I Leach 2 Leach 1 I Leach 2 

Particle sample ID: LEUll-E01 LEUll-F01 LEUll -G01 
Weight of particles: 4 .1447 4.1672 3.9160 

Approximate number of particles: 2834 2849 2678 
Uncertainty in number of particles: 5 5 4 

Acid leach sample ID : U09060901 U09061201 U09060902 U09061202 U09060903 U09061203 
Radiochemicallaboratoryanalysis number: 1998-001 1999-031 1998-002 1999-032 1998-003 1999-033 

Weight U in leach (mg) : 1813 0.409 1816 0.620 1710 0.608 
Uncertainty in weight U in leach (mg): 7 0.041 7 0.062 7 0.061 

Total weight U in sample (mg): 1813 1816 1710 
Average weight U per particle (mg): 0.6399 0.6374 0.6386 

Uncertainty in average weight U per particle (mg): 0.0028 0.0027 0.0028 

6.386E-04 
7.0E-07 

Comments 
Leach 1 was analyzed by Davies-Gray titration method. Leach 2 was analyzed by ICP-MS, due to low U concentration. 
initial known U recovery: 100.50%. Final Known U recovery: 100.32%. Blind titration U recovery: 100.62% 
Uncertainty in Davies-Gray (0.4%) based on average of measured % recovery data for LEU06,07,08,09. 
Data checked by FCM against official results of analyses for RMALl998 and RMAL1999 on 7/20/09 

Date 
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6 Characterization of overcoated particles 
 
This section contains characterization data on the overcoated particle lot LEU11-OP2. The data 
was obtained according to product inspection plan AGR-CHAR-PIP-11R0, “Product Inspection 
Plan for AGR-2 Overcoated Particles for Compacting.” The data obtained by this inspection plan 
is used in support of compact fabrication and for input into measurements made for compact 
acceptance testing. There are no direct specifications for the measured parameters. 
 
After overcoating, the overcoated particles from LEU11-Y01 through LEU11-Y39 were 
combined and homogenized into an overcoated particle composite. The overcoated particle 
composite was labeled LEU11-OP1. LEU11-OP1 was sorted by roller-micrometer and some of 
the overcoated particles had additional overcoat applied. The upgraded LEU11-OP1 overcoated 
particles were labeled LEU11-OP2 and AGR-CHAR-PIP-11R0 was completed. This plan calls 
for measurement of average overcoated particle weight and diameter. The plan also calls for 
riffling of compact charges for pressing. Two hundred and twenty compact charges were 
prepared and labeled LEU11-OP2-G001 through LEU11-OP2-G220. A record of the weight of 
each compact charge can be found on data report form DRF-24D, in section 7. 
 
The following pages show the inspection report form (IRF-11) for the LEU11-OP2 overcoated 
particles. Following the IRF-11 inspection report form, which summarizes the results, are the 
individual data report forms for the measurements that were performed. 
 
The average thickness of the overcoat can be estimated from the increase in the average particle 
size after overcoating, (1733 µm - 953 µm)/2 = 390 µm. The increase in average particle weight 
was (4.053 mg - 1.462 mg) = 2.591 mg. From these values, the average density of the 
overcoating prior to compacting can be estimated to be 1.14 g/cm3. 
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Insoection Report Form IRF-ll: AGR-2 Overcoated Particles for Comoactina 

Procedure: AGR-CHAR-PIP-ll Rev, 0 


Overcoated particle composite 10: lEUll -OP2 

Overcoated particle composite description: AGR-2 B&W U02 Fuel, fro m G73H-l0-9308SB 


Measured Data Specification 	 Pass 
DataProperty Mean Std. Dev. # measured 	 Acceptance Criteria or 

Recordst value INL SPC-923 I I~~~~p~:~uc: I 
(x) 	 (.) (n) fail 

DRF-29 Overcoated particle diameter <IJm) 1733 .1 121 395 1.649 	 Not Applicab le 
DRF-30 

Average overcoated particle weight (g) 4.053E-03 Not App licable DRF-22 

Comments 

Overcoated particle weight from combined results of 2 independent measurements (W09081401 and W090081402). 

2-1-2D/0 

QC Supervisor 	 Date

/ 
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Da Re ort F rm DRF-2 : 1m In of Over P Dim r nAs c atio in an Mi r 

Procedure: AGR-CHAR- DAM-29 Rev. 1 
Operator: Andrew K. Kercher 

Sample ID: LEUll-OP2-B01 
Sample Description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 

Folder name containing images: \ \mc-agr\AGR\ImageProcessing\P0908190 1 \ 

DMR Calibration Expiration Date: 10/28/2009 
Stage Micrometer Calibration Expiration Date: 2/10/2014 

Measured Value for 2500 ~m in Stage Micrometer Image: 2501.8 ~m 
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Data Report Form DRF-30A: Measurement of Over-coatea Particle Dia meter 

Procedure: AGR-CHAR-DAM-30 Rev. 0 
Operator: Andrew K. Kercher 

Folder na me containing images : \ \mc-ag r\AGR\ImageProcessi ng\Completed Shadow\P0908 1901\ 
Sample ID : LEUll-OP2-B01 

Sample Description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 
Folder name containing processed data :1\\mc-agr\AGR\ImageProcessing\Completed Shadow\P09081901 output\ 

Number of particles analyzed: 395 
Mean of the average diameter of each particle ( I.l m) 1733 .1 

Standard deviation in the average diameter of each particle (I.lm 121 

Distrioution of the average ~rticle Qjameter (top binned) 

Mean Diameter (pm) 
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Data Report Form DRF-30B : Measurement 0 Over-coated particle Aspect Ratio CDmax/ Dmin) 

Procedure: AGR-CHAR-DAM-30 Rev. 0 
Operator: Andrew K. Kercher 

Folder name containing images: \ \mc-agr\AGR\1 mageProcessi ng\Completed Shadow\P09081901 \ 
Sample ID: LEU11-0P2-B01 

Sample Description : AGR-2 B&W U02 Fuel, from G73H-10-93085B 
Folder name cont aining processed data : \ \mc-agr\AGR\1mageProcess ing\Com pleted Shadow\P09081901 output \ 

Number of particles analyzed: 395 
Average particle aspect ratio: 1.066 

DistriDution of tlie as ec ratio to Dinned 
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Data Report Form DRF-22: Estimation of Average Particle Weight 

Procedure : AGR-CHAR-DAM-22 Rev. 1 
Operator: Dixie Barker 

Particle Lot ID : LEUll-OP2 
Particle Lot Description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Filename: \ \mc-agr\AGR\ParticieWeig ht\W0908140 1 DRF22R1.xls 

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 
Weight of particles (g): 0.5905 0.5824 0.5911 0.6279 0.5840 

Number of particles: 145 146 144 156 145 
Average weight/particle (g): 4 .072E-03 3.989E-03 4.105E-03 4.025E-03 4. 028E-03 
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Data Report Form DRF-22: Estimation of Average Particle Weight 

Procedure: AGR-CHAR-DAM-22 Rev. 1 
Operator: Dixie Barker 

Particle Lot ID : LEU 11-0P2 
Particle Lot Description: AGR- 2 B&W U02 Fuel from G73H-10-93085B 

Filename : \ \mc-ag r\AGR\Pa rticieWeig ht\W0908 1402 D RF22 R1 .xls 

Sample 6 Sample 7 Samp le 8 Sample 9 Sample 10 
Weight of particles (g): 0 .5263 0.5982 0 .5685 0 .6288 0 .5552 

Number of~a rticles : 131 147 140 153 137 
Average weight/particl e (g) : 4.018E-03 4. 069E-03 4. 061E-03 4. 110E-03 4 .053E-03 

: 4.062 E-03 

Date 
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7 Characterization of compacts 
 
This section contains acceptance testing data on the compact lot LEU11-OP2-Z. The data was 
obtained according to product inspection plan AGR-CHAR-PIP-14R1, “Product Inspection Plan 
for AGR-2 UO2 Fuel Compact Lots.” This compact lot was determined to not fully satisfy the 
specifications in section 4.3 of the AGR-2 Fuel Specification (INL SPC-923, Rev. 3). All 
specification were satisfied except for a higher than allowed fraction of exposed uranium, 
discussed below. However, it was determined by the program that the observed uranium 
contamination fraction non-conformance was acceptable for “use as is” in the AGR-2 irradiation 
test. This disposition was documented on INL NCR-44791. 
 
After compacting, 203 compacts were selected from LEU11-OP2-G001 through G220 for use. 
Compacts with obvious processing defects, chips, or undesirable dimensions were sorted out and 
not included in the 203 compacts selected for the final fuel compact lot. This down-select was 
part of the compacting process and was performed prior to random selection of compacts for 
acceptance testing. It should be understood that the results in this section and the acceptance 
testing are only relevant for the final 203 compact lot from which random representative samples 
were drawn for characterization. As instructed in AGR-CHAR-PIP-14R1, these 203 compacts 
were randomized and relabeled as LEU11-OP2-Z001 through Z203. A record of the original G-
number for each Z-numbered compact can be found on data report form DRF-24C, in this 
section. After relabeling, the compacts were characterized for product acceptance according to 
product inspection plan PIP-14. This plan calls for measurement of compact length, diameter, 
mass, matrix density, uranium content, impurity content, and determination of defect fractions 
for exposed uranium, defective SiC, uranium dispersion due to defective IPyC, and defective 
OPyC. 
 
The following pages show the inspection report forms (IRF-14A, IRF-14B, IRF-14C, IRF-14D) 
for the LEU11-OP2-Z compacts. Following the IRF-14 inspection report forms, which 
summarize the results, are the individual data report forms for the measurements that were 
performed. Note that the leach-burn-leach (LBL) analysis is performed on sets of 20 compacts at 
a time, in four sample groups with 5 compacts in each sample. Inspection report forms IRF-14B, 
IRF-14C, and IRF-14D summarize the results from each set of 20 compacts. Inspection report 
form IRF-14A summarizes all the analyses. The mean and standard deviation for the impurity 
analyses (IRF-14B) , the uranium contamination fraction or effective number of exposed kernels 
before the burn (IRF-14C) and the defective SiC coating fraction or number of exposed kernels 
after the burn (IRF-14D) are calculated from the combined results of all the relevant sample 
groups. These combined results, which are then entered into IRF-14A, are provided in Table 7-1 
and Table 7-2 below. 
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Table 7-1: Summary of impurity analysis for LEU11-OP2-Z compacts 

Compact ID numbers: 
043, 202, 
168, 112, 

033 

145, 027, 
105, 119, 

167 

137, 064, 
175, 009, 

195 

148, 149, 
035, 048, 

038 

200, 037, 
153, 157, 

012 

109, 011, 
124, 070, 

056 

158, 031, 
095, 041, 

154 

004, 166, 
040, 067, 

142 
Mean Standard 

Deviation 

Number of compacts: 5 5 5 5 5 5 5 5     
Iron             

Deconsolidation-leach (DRF-26A) (µg): 10.55 10.71 10.14 10.14 5.19 5.03 5.23 5.23     
Burn-leach (DRF-26B) (µg): 4.24 4.39 6.08 4.33 4.74 4.09 4.71 4.18     

Total leached (µg): 14.79 15.10 16.21 14.46 9.93 9.11 9.94 9.41     
Fe outside SiC (µg/compact): 2.96 3.02 3.24 2.89 1.99 1.82 1.99 1.88 Continued on next page 

Chromium             
Deconsolidation-leach (DRF-26A) (µg): 1.68 1.31 1.21 0.73 2.92 3.03 2.75 2.80     

Burn-leach (DRF-26B) (µg): 0.47 0.50 0.39 0.39 0.50 0.45 0.41 0.37     
Total leached (µg): 2.15 1.81 1.60 1.13 3.42 3.47 3.17 3.17     

Cr outside SiC (µg/compact): 0.43 0.36 0.32 0.23 0.68 0.69 0.63 0.63 Continued on next page 
Manganese             

Deconsolidation-leach (DRF-26A) (µg): 0.49 0.50 0.48 0.47 0.49 0.45 0.49 0.47     
Burn-leach (DRF-26B) (µg): 0.20 0.20 0.19 0.20 0.19 0.19 0.20 0.19     

Total leached (µg): 0.69 0.69 0.67 0.67 0.68 0.64 0.69 0.66     
Mn outside SiC (µg/compact): 0.14 0.14 0.13 0.13 0.14 0.13 0.14 0.13 Continued on next page 

Cobalt             
Deconsolidation-leach (DRF-26A) (µg): 0.41 0.42 0.40 0.40 0.41 0.38 0.41 0.40     

Burn-leach (DRF-26B) (µg): 0.17 0.17 0.16 0.17 0.16 0.16 0.17 0.16     
Total leached (µg): 0.58 0.59 0.56 0.57 0.57 0.54 0.58 0.56     

Co outside SiC (µg/compact): 0.12 0.12 0.11 0.11 0.11 0.11 0.12 0.11 Continued on next page 
Nickel             

Deconsolidation-leach (DRF-26A) (µg): 2.05 2.08 1.97 1.97 2.03 1.88 2.05 1.95     
Burn-leach (DRF-26B) (µg): 0.91 0.95 0.85 0.84 0.87 0.83 0.85 0.81     

Total leached (µg): 2.96 3.03 2.82 2.81 2.91 2.71 2.90 2.76     
Ni outside SiC (µg/compact): 0.59 0.61 0.56 0.56 0.58 0.54 0.58 0.55 Continued on next page 

Transition Metals             
Cr+Mn+Co+Ni outside SiC (µg/compact): 1.28 1.22 1.13 1.03 1.52 1.47 1.47 1.43 Continued on next page 

Calcium             
Deconsolidation-leach (DRF-26A) (µg): 126.49 79.96 69.36 74.34 165.79 63.77 113.88 102.94     

Burn-leach (DRF-26B) (µg): 85.60 95.34 84.78 86.42 76.72 79.86 73.90 81.83     
Total leached (µg): 212.09 175.31 154.14 160.76 242.52 143.63 187.79 184.77     

Ca outside SiC (µg/compact): 42.42 35.06 30.83 32.15 48.50 28.73 37.56 36.95 Continued on next page 
Aluminum             

Deconsolidation-leach (DRF-26A) (µg): 109.28 108.47 100.34 93.75 145.80 131.57 152.03 157.06     
Burn-leach (DRF-26B) (µg): 84.50 89.14 92.70 86.60 99.35 84.92 86.86 90.06     

Total leached (µg): 193.78 197.61 193.05 180.34 245.15 216.49 238.89 247.12     
Al outside SiC (µg/compact): 38.76 39.52 38.61 36.07 49.03 43.30 47.78 49.42 Continued on next page 

Titanium             
Deconsolidation-leach (DRF-26A) (µg): 8.15 7.71 6.71 2.34 15.79 14.22 16.79 9.07     

Burn-leach (DRF-26B) (µg): 4.24 5.03 6.04 5.94 5.75 6.18 4.08 9.16     
Total leached (µg): 12.40 12.74 12.75 8.28 21.54 20.40 20.87 18.23     

Ti outside SiC (µg/compact): 2.48 2.55 2.55 1.66 4.31 4.08 4.17 3.65 Continued on next page 
Vanadium             

Deconsolidation-leach (DRF-26A) (µg): 37.55 38.02 37.21 34.58 48.46 47.99 48.83 51.59     
Burn-leach (DRF-26B) (µg): 33.92 36.75 37.38 37.38 36.89 35.82 33.96 38.25     

Total leached (µg): 71.47 74.76 74.59 71.96 85.35 83.82 82.79 89.84     
V outside SiC (µg/compact): 14.29 14.95 14.92 14.39 17.07 16.76 16.56 17.97 Continued on next page 

Titanium and Vanadium             
Ti + V outside SiC (µg/compact): 16.77 17.50 17.47 16.05 21.38 20.84 20.73 21.61 Continued on next page 
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Table 7-1: Summary of impurity analysis for LEU11-OP2-Z compacts (continued) 

Compact ID numbers: 
069, 087, 
046, 081, 

194 

116, 187, 
189, 028, 

185 

103, 139, 
016, 039, 

108 

088, 061, 
042, 002, 

080 

120, 184, 
049, 144, 

076 

203, 096, 
114, 191, 

022 

171, 161, 
025, 093, 

117 

138, 141, 
005, 084, 

021 

Mean Standard 
Deviation 

Number of compacts: 5 5 5 5 5 5 5 5   
Iron           

Deconsolidation-leach (DRF-26A) (µg): 10.22 10.14 10.14 9.81 10.38 9.89 10.22 9.85   
Burn-leach (DRF-26B) (µg): 9.11 4.20 4.19 4.13 4.27 4.22 4.35 6.26   

Total leached (µg): 19.32 14.33 14.33 13.94 14.66 14.11 14.57 16.11   
Fe outside SiC (µg/compact): 3.86 2.87 2.87 2.79 2.93 2.82 2.91 3.22 2.75 0.56 

Chromium           
Deconsolidation-leach (DRF-26A) (µg): 1.69 1.61 1.55 1.96 2.31 1.76 2.11 1.86   

Burn-leach (DRF-26B) (µg): 0.52 0.34 0.39 0.50 0.49 0.39 0.43 0.46   
Total leached (µg): 2.21 1.95 1.94 2.46 2.80 2.15 2.54 2.32   

Cr outside SiC (µg/compact): 0.44 0.39 0.39 0.49 0.56 0.43 0.51 0.46 0.48 0.13 
Manganese           

Deconsolidation-leach (DRF-26A) (µg): 0.47 0.47 0.47 0.45 0.48 0.46 0.47 0.46   
Burn-leach (DRF-26B) (µg): 0.19 0.19 0.19 0.19 0.19 0.20 0.19 0.19   

Total leached (µg): 0.66 0.66 0.66 0.65 0.68 0.65 0.67 0.65   
Mn outside SiC (µg/compact): 0.13 0.13 0.13 0.13 0.14 0.13 0.13 0.13 0.133 0.003 

Cobalt           
Deconsolidation-leach (DRF-26A) (µg): 0.40 0.40 0.40 0.39 0.41 0.39 0.40 0.39   

Burn-leach (DRF-26B) (µg): 0.16 0.17 0.16 0.16 0.17 0.17 0.16 0.16   
Total leached (µg): 0.56 0.56 0.56 0.55 0.57 0.55 0.56 0.55   

Co outside SiC (µg/compact): 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.113 0.003 
Nickel           

Deconsolidation-leach (DRF-26A) (µg): 1.98 1.97 1.97 2.87 2.02 1.92 1.98 1.91   
Burn-leach (DRF-26B) (µg): 0.93 0.82 0.84 0.97 0.90 0.95 0.90 1.05   

Total leached (µg): 2.91 2.78 2.81 3.84 2.92 2.87 2.89 2.97   
Ni outside SiC (µg/compact): 0.58 0.56 0.56 0.77 0.58 0.57 0.58 0.59 0.59 0.05 

Transition Metals           
Cr+Mn+Co+Ni outside SiC (µg/compact): 1.27 1.19 1.20 1.50 1.39 1.24 1.33 1.30 1.31 0.14 

Calcium           
Deconsolidation-leach (DRF-26A) (µg): 52.64 46.07 39.28 24.20 164.40 73.22 134.33 81.74   

Burn-leach (DRF-26B) (µg): 90.21 57.48 153.14 94.79 74.43 89.31 74.99 101.54   
Total leached (µg): 142.84 103.55 192.42 119.00 238.82 162.53 209.31 183.27   

Ca outside SiC (µg/compact): 28.57 20.71 38.48 23.80 47.76 32.51 41.86 36.65 35.16 7.81 
Aluminum           

Deconsolidation-leach (DRF-26A) (µg): 123.99 112.17 119.36 119.64 85.60 83.58 97.95 101.19   
Burn-leach (DRF-26B) (µg): 215.74 82.79 86.33 88.19 86.59 98.17 108.76 92.80   

Total leached (µg): 339.74 194.97 205.69 207.82 172.19 181.75 206.71 193.99   
Al outside SiC (µg/compact): 67.95 38.99 41.14 41.56 34.44 36.35 41.34 38.80 42.69 8.08 

Titanium           
Deconsolidation-leach (DRF-26A) (µg): 12.45 11.98 11.49 11.40 9.34 7.14 9.45 8.62   

Burn-leach (DRF-26B) (µg): 7.20 5.98 6.06 6.56 5.66 10.16 7.02 6.96   
Total leached (µg): 19.65 17.96 17.54 17.96 15.00 17.30 16.47 15.59   

Ti outside SiC (µg/compact): 3.93 3.59 3.51 3.59 3.00 3.46 3.29 3.12 3.31 0.72 
Vanadium           

Deconsolidation-leach (DRF-26A) (µg): 44.27 43.39 41.30 42.52 31.02 29.47 34.65 32.84   
Burn-leach (DRF-26B) (µg): 36.57 35.93 37.46 33.99 36.82 42.22 41.46 33.94   

Total leached (µg): 80.84 79.32 78.77 76.52 67.84 71.69 76.12 66.78   
V outside SiC (µg/compact): 16.17 15.86 15.75 15.30 13.57 14.34 15.22 13.36 15.41 1.29 

Titanium and Vanadium           
Ti + V outside SiC (µg/compact): 20.10 19.46 19.26 18.90 16.57 17.80 18.52 16.47 18.71 1.85 
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Table 7-2: Summary of uranium contamination and SiC defect analysis for LEU11-OP2-Z 
compacts 

Compact ID numbers Number of compacts Effective number of exposed 
kernels before burn 

Number of kernels 
leached after burn 

043, 202, 168, 112, 033 5 0.0 0 
145, 027, 105, 119, 167 5 0.0 0 
137, 064, 175, 009, 195 5 0.0 0 
148, 149, 035, 048, 038 5 0.0 0 
200, 037, 153, 157, 012 5 0.0 0 
109, 011, 124, 070, 056 5 0.0 0 
158, 031, 095, 041, 154 5 0.0 0 
004, 166, 040, 067, 142 5 0.0 0 
069, 087, 046, 081, 194 5 0.0 0 
116, 187, 189, 028, 185 5 1.0 0 
103, 139, 016, 039, 108 5 0.0 0 
088, 061, 042, 002, 080 5 0.0 0 
120, 184, 049, 144, 076 5 0.0 0 
203, 096, 114, 191, 022 5 0.0 0 
171, 161, 025, 093, 117 5 0.0 0 
138, 141, 005, 084, 021 5 0.0 0 
104, 014, 143, 068, 125 5 0.0 Not Analyzed 
071, 165, 199, 176, 130 5 0.0 Not Analyzed 
059, 100, 177, 090, 024 5 0.0 Not Analyzed 
123, 131, 006, 083, 017 5 0.8 Not Analyzed 
094, 118, 053, 159, 126 5 0.0 Not Analyzed 
164, 172, 015, 196, 192 5 0.0 Not Analyzed 
073, 107, 082, 201, 058 5 0.0 Not Analyzed 
099, 102, 169, 013, 055 5 0.0 Not Analyzed 
163, 122, 097, 023, 030 5 0.0 Not Analyzed 
086, 026, 019, 020, 063 5 0.0 Not Analyzed 
115, 170, 162, 007, 008 5 0.0 Not Analyzed 
182, 057, 092, 178, 156 5 0.0 Not Analyzed 
044, 010, 121, 054, 174 5 0.0 Not Analyzed 
134, 047, 173, 003, 190 5 0.3 Not Analyzed 
129, 128, 155, 052, 077 5 0.0 Not Analyzed 
111, 060, 146, 179, 051 5 0.0 Not Analyzed 

Total: 160 2.1 0 
 
After compacts were electrolytically deconsolidated and leached, uranium was detected at a level 
equivalent to ~2.1 kernels. This was from 3 defective particles. Note that, for the third defective 
particle in Table 7-2, only 0.3 of a kernel leached out during the standard pre-burn double leach. 
Usually >80% of the kernel is leached by the first pre-burn leach for a particle with broken 
coatings, which is the uranium contamination defect type previously observed for coated 
particles produced during the AGR-2 campaign. The broken coatings are thought to have 
occurred at B&W during removal of the particles from the coating furnace via a suction transfer 
system. The sample containing the partially leached particle will be further leached and then the 
particle will be identified by x-ray and analyzed to determine the form of this unusual defect. A 
uranium contamination defect fraction of 3 out of 246840 particles analyzed corresponds to a 
binomial distribution defect fraction of ≤3.2E-5 at 95% confidence, which is above the specified 
limit of ≤2.0E-5. Because the suspected root cause of this nonconformance was not related to the 
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compacting and characterization activities at ORNL, a nonconformance report was issued by 
INL (NCR-44791). The disposition was to “use as is” for the AGR-2 irradiation test. 
 
The measured exposed uranium defect fraction for the 160 compact sample was 3 out of 246840 
particles, which is less than 1.2E-5. This indicates that the entire compact lot may have a defect 
fraction below the specified limit. However, it would require a greater number of compacts be 
analyzed in order to verify this at 95% confidence. Without additional compact analysis, the 
exposed uranium defect fraction for the entire compact lot can only be determined to be below 
the 2E-5 specified limit to 73% confidence, using binomial distribution statistics. One could also 
consider the use of a hypergeometric distribution to calculate the exposed uranium defect 
fraction. The binomial distribution (specified by PIP-14 for acceptance test calculations) is 
commonly used for coated particle fuel analysis and is more conservative than the 
hypergeometric distribution. However, when the sample size is a significant fraction of the entire 
population, which is the case for this analysis, it is more appropriate to apply the hypergeometric 
distribution. The hypergeometric distribution would predict a defect fraction of ≤2.3E-5 at 95% 
confidence, based on the measured sample. Alternately, the hypergeometric distribution would 
determine the uranium contamination defect fraction to be below the 2E-5 specified limit to 
88.6% confidence. Regardless of the chosen calculation method, it is obvious that these 
compacts are, at worse, only marginally over the specified limit for exposed uranium. 
 
Particles from 40 compacts were analyzed for uranium dispersion, which is an indicator of a 
defective IPyC layer. Excessive permeability in the IPyC may result in chlorine intrusion during 
SiC deposition and subsequent uranium leaching out of the kernel and into the buffer during 
compact heat treatment. Several anomalous particles were observed in the x-ray analysis of the 
61,710 particles deconsolidated from the 40 compacts. One particle was identified as meeting the 
visual standard for unacceptable uranium dispersion. This particle is shown in Figure 7-1. In this 
figure, the kernel appears as a bright circle in the center, the SiC is the gray outer ring. The 
buffer and IPyC region should appear dark. However, in this particle a region of higher density 
material (presumably uranium) is dispersed near the buffer/IPyC interface. This region appears 
to initiate at a fixed distance from the kernel and spreads outward. This may indicate 
contamination during coating, as opposed to uranium dispersion from the kernel. However, high 
resolution x-ray tomography and analysis by scanning electron microscopy (SEM) with energy 
dispersive spectroscopy (EDS) was inconclusive, so this particle was identified as a defect 
according to the analysis procedure and low resolution x-ray visual standard used to identify 
particles with defective IPyC. High resolution tomography showed possible indication of a 
defective area in the IPyC layer, identified with an arrow in Figure 7-1. This region shows a 
slight thinning in the IPyC with some intrusion by the SiC. One defective particle out of 61,710 
particles analyzed corresponds to a binomial distribution defect fraction of ≤7.7E-5 at 95% 
confidence, which is below the specified limit of ≤1.0E-4.  
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Figure 7-1. A particle with what appears to be unacceptable uranium dispersion. Low 
resolution x-ray image (a) and high resolution x-ray tomographs (b) - (d). 
 
Five additional particles were also identified with what appears to be uranium at the buffer/IPyC 
interface. However, these particles did not qualify as defects per the visual standard. Figure 7-2 
shows one example. SEM/EDS analysis did not show anything other than uranium in the region 
inhabited by these small spots. 
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Figure 7-2. A particle with what appears to be “acceptable” uranium dispersion. Low 
resolution x-ray image (left) and high resolution x-ray tomograph (right). 
 
Six particles were identified by the low resolution x-ray survey to have material near the kernel 
surface with a higher x-ray density than the buffer carbon. Figure 7-3 shows one example. These 
regions could be indications of uranium dispersion. However, subsequent SEM/EDS analysis of 
one of the particles after fracturing open the coating identified Fe and Cr contamination in this 
region. Si and U were also seen in the EDS analysis, but these could be explained by cross 
contamination from the kernel and SiC layer. It is conjectured that the surface of the kernel was 
contaminated prior to coating. This contamination apparently reacted with the carbon in the 
buffer during periods that the particle was at elevated temperatures (up to 1800°C), which can be 
seen in the x-ray images by the dispersion of the contamination out from the kernel surface. 
Figure 7-4 shows another particle with a piece of unreacted contamination (bright spot) still 
evident near the kernel surface. Measurement of the buffer thickness in this region indicates that 
the buffer was deposited on top of this contamination. Figure 7-3 (b) also shows a bulge in the 
coating, indicating presence of foreign matter at the kernel surface prior to coating. 
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Figure 7-3. A particle with an impurity at the kernel surface. Low resolution x-ray image 
(upper left) and high resolution x-ray tomographs (other). 
 

 
Figure 7-4. A particle with an impurity at the kernel surface. Low resolution x-ray image 
(inset) and high resolution x-ray tomographs (a) - (c). 
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Other anomalies observed during the low resolution inspection included a few dozen particles 
with missing portions from the kernel. This resulted in deviations in the coatings from the ideal 
spherical shape (Figure 7-5). In addition, one particle was found that had a SiC layer that was 
only about 25 µm thick (Figure 7-6). 
 

 
Figure 7-5. A particle with a broken kernel. Low resolution x-ray image (left) and a high 
resolution x-ray tomograph (right). 
 

 
Figure 7-6. A particle with thin SiC. Low resolution x-ray image (inset) and high resolution 
x-ray tomograph (other). 
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1.753 

Inspection Report Form IRF-14Aj AGR-2 U02 Fuel Compact Lots 

Procedure: AGR-CHAR-PIP-14 Rev. 0 
Compact lot 10: LEUll -OP2-Z 

Compact lot description: AGR-2 B&W U0 2 Fuel, from G73H-10-93085B 
001 018029032 034036045062065066072 074075078 079085089091098 

Compact 10 numbers of compacts available for irradiation test (pending acceptance): 101 106 127133 136 140 147 150 152 180 181 183 186 188 193 197 198 

Measured Data 5 ecification 
Acceptance

Property Mean Std. Dev. Measurements k or t INL SPC-923 Acceptance Criteria 
Test Value 

(x) (s) (n) value Revision 3 

A - x - tsNn ~ 0.95 0.988Uranium loadino 0.993 0.006 2.015 1.00 ± 0.05
(gU/compact) B = x + ts/vn :$ 1.05 0.997 

12.22 - 12.46 Compact diameter (mm) 

Compact length (mm) 25.02 - 25.40 All avai lable for irradiation test See DRF-24See DRF-24 
meet specification 

2:: 1.45Compact matrix density (o/cm3 ) 

mean1.753 B = x + ts/vn ~ 25 3.0 
~ 25Iron content outside SiC 2.75 0.56 16 

(~g/compact) dispersion3.463 D = x + v'3ks < 100 6.1 
~ 0 . 01 ~ 100 

Chromium content outside SiC mean0 .48 0.1 3 16 1.753 B = x + ts/vn :$ 50 0 .5 
(~g/compact) ~ 50 

Manganese content outside SiC mean0 .133 0.003 16 1.753 B = x + ts/vn :$ 50 0.1 
(~g/compact) :$ 50 

Cobalt content outside SiC mean0.113 0.003 16 1.753 B = x + ts/vn :$ 50 0.1 
(~g/compact) :$ 50 

Nickel content outside SiC mean0 .59 0. 05 16 B = x + ts/vn :5 50 0.6 
(~g/compact) :5 50 

2, 1 dispersion Cr + Mn + Co + NI content outside SiC 1.31 0 .14 16 o = x + v 3ks < 200 t;L­
~ 0 . 01 ~ 200(~g/compact) 

Calcium content outside SiC mean35.16 7.81 16 1.753 B = x + ts/vn :$ 50 38.6 
(~g/compact) :$ 50 

Aluminum content outside SiC mean 42.69 8 .08 16 1.753 B = x + ts/vn ~ 50 46.2 
(~g/compact) ~ 50 

Ti + V content outside SiC mean18.71 1.85 16 1.753 B = x + ts/vn :$ 240 19.5 
(~g/compact) :5 240 

Measured Data Specification Pass
Acceptance DataProperty tI of tI of INL SPC-923 Acceptance Criteria or
Test Value Records 

compacts particles Revision 3 fail 

Uranium contamination fraction IRF-l4C160 246840 :s1 effectively exposed kernel in 2:: 237192 particles 2. 1 fail:$ 2.0 x 10-5(9 exposed U/gram U in compact) DRF-26 

Defective SiC coating fraction :5 1 leached kerne l in 2: 47437 particles IRF-14D
80 123420 :$ 1.0 x 10-4 0 pa ss

(fraction of total particles) or :S6leached kernels in 2:: 118422 particles DRF-26 

Defective IPyC coating fraction :5 1 with excessive U dispersion in 2::47437 particles 
40 61710 :s 1.0 x 10-4 1 pass DRF-28

(fraction of total particles) or 5 4 with excessive U dispersion in 2:91533 particles 

Defective OPyC coating fraction 
1 1543 ~ 0.01 56 cracked or missing OPyC in 2: 1182 particles 0 pass DRF-27

(fraction of total particles) 

Comments 
Mean uranium loading was based on two independent analyses of the leach solutions (RMAL 2303 and RMAL 2382) . 

Average matrix density was 1.676 ± 0.008 gjcm' . 

The measured value of 2.1 exposed kernels came from 3 defective particles. 3/246840 corresponds to a uran ium conta mination fraction of < 3.2e-5 at 95% confidence, which is above the 

specif ied limit. This non-conformance was documented on I NL NCR-44791 with a disposition of use as is. 

A 1/ 6171 0 defective IPyC coating fraction corresponds to < 7.7e-5 at 95% confidence. Five other particl es with minor ura nium dispersion were also observed, but not counted as defects 

according to the visual standard used in this analysis procedure. Six other anomalous particles showed features in the x- ray images that looked Similar to uranium dispersion, bu t further 

analysis indicated that this was most likely due to metalliC contamination on the kernel su rface. Analysis of th is contamination showed the presence of Fe and Cr. This metallic contamination 

could lead to failure of t he SiC during irradiat ion, but is not related t o defecti ve IPyC. 


3 - 12 - I D 
Date 

Accept compact lot (Yes or No): I Yes 
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I ns ection Re ort Form IRF-12B: Summa of 1m urltes Outside SiC - Maximum Corrected Values 

Procedure: AGR-CHAR-PIP-12 Rev . 1 
Operator : Fred Montgomery 

Compact lot 10: LEUll-OP2-Z 
Compact Lot descri pt ion : AGR-2 B&W U02 Fuel, from G73H-1O-93085B 

Compact 10 numbers : 
043, 202, 168, 

112, 033 
145, 027, 105, 

119, 167 
137, 064, 175, 

009, 195 
148, 149, 035, 

048, 038 
Mean I Standard 

Deviation 

Number of compacts: 5 5 5 5 I 
I ron 

Deconsolidation-Ieach (DRF-26A) (~g): 10.55 10.71 10. 14 10.14 
Burn-leach (DRF-26B) ( ~g ) : 4.24 4.39 6.08 4.33 

Total leached ( ~g) : 14.79 15.10 16. 21 14.46 

Fe outside SiC (IJg/compact) : 2.96 3.02 3.24 2.89 3.03 I 0.15 
Chromium 

Deconsolidat ion- Ieach (DRF-26A) (~g) : 1.68 1.31 1.21 0.73 

Burn-leach (DRF-26B) (~g ) : 0.47 0. 50 0.39 0.39 
Total leached ( ~g) : 2.15 1.81 1.60 1.13 

Cr outside SiC (~g/compact) : 0 .43 0.36 0.32 0 .23 0.33 I O.Og 

Man9anese 
Deconsolidation- Ieach (DRF-26A) (~g ) : 0.49 0.50 0.48 0.47 

Burn - leach (DRF-26B) (~g) : 0.20 0.20 0.19 0.20 
Tota l leached ( ~g): 0.69 0.69 0.67 0.67 

Mn outside SiC (~g/compact): 0.14 0 .14 0 .13 0.13 0.13 6 I 0.002 
Cobalt 

Deconsolidat ion- Ieach (DRF-26A) (~q) : 0.41 0.42 0.40 0.40 
Burn -leach (DRF-26B) (J.lg) : 0.17 0.17 0. 16 0. 17 

Total leached ( j.Jg ) : 0.58 0.59 0.56 0.57 
Co outside SiC (IJg/com pact): 0 .12 0 .12 0 .11 0.11 0.115 I 0.002 

Nickel 
Deconsolidat ion-Ieach (DRF- 26A) ( ~g ): 2.05 2.08 1.97 1.97 

Burn-leach (DRF-26B) (~g): 0.91 0.95 0.85 0.84 
Total leached ( ~g ): 2.96 3.03 2.82 2.81 

Ni outside SiC ( IJg/compact): 0 .59 0 .61 0 .56 0.56 0.58 I 0 .02 
Transition Metals 

Cr +Mn+Co + Ni outside SiC ( IJg / compact): 1.28 I 1.22 I 1.13 I 1.03 1.17 I 0.11 
Calcium 

Deconsolidation-Ieach (DRF-26A) (~g ): 126.49 79 .96 69.36 74.34 
Burn-leach (DRF­26B) (~g) : 85.60 95. 34 84 .78 86.42 

Total leached (~g ): 212.09 175.31 154.14 160.76 
Ca outside SiC (IJg / com pact): 42.42 35.06 30 .83 32.15 35.11 I 5.18 

Aluminum 
Deconsolidatlon-Ieach (DRF-26A) ( ~g) : 109.28 108.47 100.34 93.75 

Burn-leach (DRF-26B) ( ~g ) : 84.50 89.14 92 .70 86.60 
Total leached (~g) : 193 .78 197.61 193.05 180.34 

AI outside SiC ( IJg/compact) : 38.76 39.5 2 3 8.61 36.07 38.24 I 1.50 
TItanium 

Deconsolidation-Ieach ( DRF-26A) (~q): 8.15 7.71 6.71 2.34 
Burn -leach (DRF-26B) ( ~g ) : 4.24 5.03 6.04 5.94 

Total leached (j.J g): 12.40 12.74 12.75 8.28 
Ti out s id e SiC (IJg/compact): 2.48 2.55 2 .55 1.66 2.31 I 0.44 

Vanadium 
Deconsolidat ion-Ieach (DRF-26A) ( ~g ) : 37. 55 38.02 37.21 34.58 

Burn-leach (DRF-26B) ( ~g ) : 33.92 36.75 37 .38 37.38 
Tota l leached ( j.J g) : 71 .47 74 .76 74 .59 71.96 

V outside SiC (IJg /compact) : 14.29 14.95 14.92 14.39 14.6 4 I 0 .34 
TItanium and Vanadium 

Ti + V outside SiC ( IJ!I/compactj : 16 .77 17.50 17.47 16.05 16.95 I 0.69 

' ~ 1L 3-1/-/0 
.-----...,..-. QC Supervisor Date 
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Inspection Report For~RF-12B: Summary of Impurltes Outside SIC - Maximum Corrected Va lues 

Procedu re: AGR-CHAR-PIP-1 2 Rev. 1 
Operator: Fred Montgomery 

Compact lot 10: LEUl1-0P2-Z 

Compact Lot description: AGR-2 B&W U02 Fuel , from G73H-10-93085B 

200, 037, 153, 109, 011, 124, 158, 031, 095, 004, 166, 040, Standard 
Compact 10 numbers: Mean

157, 012 070, 056 041 , 154 067, 142 I Deviation 

Number of compacts: I 5 I 5 5 5 I 
Iron 

Deconsolidation-Ieach (DRF-26A) (~g): 5. 19 5.03 5.23 5.23 

Burn- leach (DRF-26B) (~9 ): 4.74 4.09 4 .71 4 .18 
Total leached (~9): 9.93 9.11 9.94 9.41 

Fe outside SiC (1'9 /compact) : 1.99 1.82 1.99 1.88 1.92 I 0 .08 

Chromium 
Deconsolidation-Ieach (DRF-26A) (~g): 2.92 3.03 2.75 2.80 

Burn-leach (DRF-26B) (~q ): 0.50 0.45 0.41 0.37 
Tota l leached (~ 9): 3.42 3.47 3.17 3.17 

Cr outside SiC (1'9 /compact) : 0.68 0.69 0.63 0.63 0.66 I 0.03 
Manganese 

Deconsolidat ion - Ieach (DRF-26A) (~g ): 0.49 0.45 0.49 0.47 
Burn- leach (DRF-26B) (~g) : 0.19 0.19 0.20 0.19 

Total leached (~g) : 0.68 0.64 0.69 0.66 
Mn outside SiC (1'9/compact) : 0.14 0 .13 0.14 0.13 0.133 I 0.004 

Cobalt 
Deconsolidation-Ieach (DRF-26A) (~q ) : 0.41 0.38 0.41 0.40 

Burn-leach (DRF-26B) (~91: 0.16 0.16 0.17 0.16 
Total leached (~g ): 0.57 0.54 0.58 0.56 

Co outside SiC (1'9/compact): 0.11 0.11 0.1 2 0 .11 0.113 I 0.004 
Nickel 

Deconsolidation-Ieach (DRF-26A) (~q ): 2.03 1.88 2.05 1.95 
Burn - leach (DRF-26B) (~9t 0.87 0.83 0.85 0.81 

Tota I leached (1'9): 2.91 2.71 2.90 2.76 
Ni out side SiC (1'9/compact): 0.58 0.54 0.58 0.55 0 .56 I 0 .02 

Transition Metals 
Cr+ Mn+Co+Ni outside SiC (1'9/compact): 1.52 1.47 1.47 1.43 1.47 0 .03I 

Calcium 
Deconsolidation-Ieach (DRF-26A)(jJg) : 165.79 63.77 113.88 102.94 

Burn-leach (DRF-26B) (~9 ): 76.72 79.86 73 .90 81.83 
Total leached (1' 9): 242.52 143.63 187.79 184.77 

Ca outside SiC (1'9/compact): 48.50 28.73 37.56 36.95 37.94 I 8 .12 
Aluminum 

Deconsolidation- Ieach (DRF-26A) (~g ) : 145.80 131.57 152.03 157.06 
Burn- leach (DRF-26B) (~g): 99.35 84.92 86.86 90.06 

Total leached (I'g) : 245.15 216.49 238.89 247. 12 
AI outside SiC (1'9/compact): 49.03 43.30 4 7 .78 49.42 47.38 2 .81I 

TItanium 
Deconsolidation-Ieach (DRF-26A) (~9): 15.79 14.22 16.79 9.07 

Burn-leach (DRF-2 6B) (~9) : 5.75 6.18 4.08 9 .16 
Total leached (I'g): 21.54 20 .40 20 .87 18.23 

Ti outside SiC (1'9/compact): 4.31 4.08 4.17 3.65 4.05 0 .29I 
Vanadium 

Deconsolidation-Ieach (DRF-26A) (~g) : 48.46 47.99 48.83 51.59 
Burn-leach (DRF-26B) (~g ): 36.89 35.82 33.96 38.25 

Total leached (I'g) : 85.35 83.82 82.79 89 .84 
V outside SiC (1'9/compact): 17.07 16.76 16.S6 17.97 17.09 I 0 .62 

TItanium and Vanadium 
Ti + V outside SiCjI'9/compact): 21.38 I 20.84 I 20.73 I 21.61 I 21 .14 I 0 .42 

3-1/ - /0~ 
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Inspectlo~ Report Form I RF-12B: Summary o~ ImpurltesOutslde SiC - Maximum Corrected yalues 

Procedure : AG R- CHAR- PIP-12 Rev. 1 
Operator: Fred Montgomery 

Compact lot 10: LEU11-0P2-Z 
Com~ct Lot description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 

Compact 10 numbers: 069,087,046, 
081 , 194 

116, 187, 189, 
028, 185 

103, 139, 016, 
039, 108 

088, 061 , 042, 
002, 080 Mean I Standard 

Deviation 

Number of compacts : I 5 5 5 5 
I ron 

Deconsolidation-Ieach (DRF-26A) ( ~g): 10.22 10.14 10.14 9.81 

Burn-leach (DRF- 26B) ( ~g ) : 9.11 4.20 4.19 4.13 
Total leached (~g): 19.32 14.33 14.33 13.94 

Fe outside SiC (1J9/compact): 3 .86 2.87 2.87 2.79 3.10 I 0.51 
Chromium 

Deconsolidation- Ieach (DRF-26A) (~ CI ) : 1.69 1.61 1.55 1.96 
Burn- leach (DRF-26B) (~9): 0.52 0.34 0.39 0.50 

Total leached (~g ): 2.21 1.95 1.94 2.46 

Cr outside SiC ( 1J9/compact): 0 .44 0 .39 0.39 0.49 0.43 I 0.05 
Manganese 

Deconsolidation-Ieach (DRF-26A) ( ~g ): 0.47 0.47 0.47 0.45 
Burn-leach (DRF-26B) (~g ): 0.19 0.19 0.19 0.19 

Total leached ( ~g ) : 0.66 0.66 0.66 0.65 
Mn outside SiC ( 1J9 / compact): 0 .13 0.13 0 .13 0.13 0.132 I 0.002 

Cobalt 
Deconsolidation-Ieach (DRF-26A) ( ~g ): 0.40 0.40 0.40 0.39 

"Burn -leach (DRF-26B) ( ~g ) : 0.16 0.17 0.16 0.16 
Tota l leached (~g): 0.56 0. 56 0 .56 0.55 

Co outside SiC ( 1J9/compact): 0.11 0.11 0 .11 0 .11 0.112 I 0.002 
Nickel 

Deconsolidation- Ieach (DRF-26A) (~g ): 1.98 1.97 1.97 2.87 
Burn-leach (DRF-26B) ( ~g ): 0.93 0.82 0.84 0.97 

Total leached (~g ): 2.91 2.78 2.81 3.84 
Ni outside SiC ( 1J9 / compact) : 0 .58 0.56 0 .56 0.77 0.62 I 0.10 

Transit ion Metals 
Cr+ Mn+Co+Ni outside SiC ( 1J9 / compact) : 1.27 1.19 1.20 1.50 1.29 J 0.14 

Calcium 
Deconsolidation-Ieach (DRF- 26A) (~g ): 52.64 46.07 39.28 24.20 

Burn- leach (DRF-26B) ( ~9 ): 90.2 1 57.48 153.14 94.79 
Tota l leached (~g): 142.84 103.55 192.42 119.00 

Ca outside SIC (1J9/compact): 28.57 20.71 38.48 23.80 27.89 I 7.77 
Aluminum 

Deconsolidation-Ieach (DRF­26A) ( ~9): 123.99 112.17 119.36 119.64 
Burn- leach (DRF-26B) ( ~g ): 215.74 82 .79 86.33 88.19 

Tota l leached ( ~9 ): 339.74 194.97 205 .69 207.82 
AI outside SiC ( 1J9 / compact): 6 7.95 38.99 41.14 41.56 47.41 I 13.74 

TItanium 
Deconsolidat ion -Ieach (DRF-26A) ( ~9 ): 12.45 11.98 11.49 11.40 

Burn-leach (DRF-26B) (~g ): 7.20 5.98 6.06 6.56 
Total leached ( ~g ): 19.65 17.96 17.54 17.96 

Ti outside SiC (1J9 / compact): 3.9 3 3.59 3 .51 3.59 3.66 I 0.19 
Vanadium 

Deconsolidation- Ieach (DRF-26A) ( ~g ) : 44.27 43.39 41.30 42.52 
Burn-leach (DRF-26B) ( ~9 ): 36.57 35.93 37.46 33.99 

Tota l leached (~g ): 80.84 79 .32 78.77 76.52 
V outside SiC (1J9/compact): 16.17 15.86 15.75 15.30 15.77 I 0.36 

Titanium and Vanadium 
Ti + V outside SiC (1J9 / compact): 20.10 I 19.46 I 19.26 I 18.90 I 19.43 I 0.50 

k 3- /I-/D
Date____ ______~
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I nspection Report Form IRF- 12B: Summary oJ' Impurites ~utslde~C - Maximum Corrected Values 

Proced ure : AGR-CHAR-PIP-1 2 Rev. 1 

Operator: Fred Montgomery 
Compact lot 10: LEU11-0P2-Z 

Compact Lot description: AGR- 2 B&W U0 2 Fuel from G73H-l0-93085B 

Compact 10 numbers: 120, 184, 049, 
144, 076 

203, 096, 114, 
191, 022 

171, 161, 025, 
093, 117 

138, 141, 005, 
084, 021 

Mean I Standard 
Deviation 

Number of compacts: I 5 I 5 I 5 I 5 I 
Iron 

Deconsolidation-Ieach (DRF-26A) (~g): 10.38 9.89 10.22 9.85 

Burn- leach (DRF-26B) (~g ) : 4.27 4 .22 4.35 6.26 

Total leached ( ~g) : 14.66 14. 11 14.57 16.11 
Fe o utside S iC (~9/compact): 2 .9 3 2.B2 2.91 3.22 2.97 I 0.17 

Chromium 
Deconsolidat ion-Ieach (DRF-26A) (~g ): 2.31 1.76 2.11 1.86 

Burn -leach (DRF-26B) ( ~g) : 0.49 0.39 0.43 0.46 
Tota l leached ( ~g ) : 2.80 2.1 5 2.54 2.32 

Cr outside S iC (1J9/compact) : 0 .5 6 0 .43 0.51 0.46 0.49 I 0.06 
Manganese 

Deconsolidation- Ieach (DRF-26A) (~g) : 0.48 0.46 0.47 0.46 
Burn- leach (DRF-26B) (~g ): 0.19 0.20 0.19 0.19 

Tota l leached (~g ) : 0.68 0.65 0.67 0.65 
Mn outside S iC ( 1J9/compact): 0 .14 0 .13 0 .13 0.13 0.132 I 0.003 

Cobalt 
Deconsolidation- Ieach (DRF-26A) (~g ): 0.41 0.39 0.40 0.39 

Burn - leach (DRF-26B) (~g ) : 0.17 0. 17 0.16 0.16 
Tota l leached ( ~g) : 0.57 0.55 0.56 0.55 

Co outside 5 iC ( 1J9/compact) : 0 .11 0.11 0.11 0.11 0.112 I 0.002 
Nickel 

Deconsolidat ion -Ieach (DRF-26A) (~g ) : 2.02 1.92 1.98 1.91 
Burn -leach (DRF­26B) (jJg): 0.90 0.95 0.90 1.05 

Total leached (~g ): 2.92 2.87 2.89 2.97 
Ni outside S iC (1J9 / compact): 0 .58 0 .57 0 .58 0.59 0.58 I 0.01 

Transition Metals 

Cr+Mn + Co+Ni o utside 5 iC (1J9/com pact): 1 1 .39 I 1.24 I 1.33 I 1.30 I 1.32 I 0.06 
Calcium 

Deconsolidation- Ieach (DRF-26A) (~g ) : 164.40 73 .22 134.33 81.74 
Burn-leach (DRF-26B) ( ~g): 74.43 89.31 74.99 101.54 

Tota l leached (~g ): 238.82 162.53 209.31 183.27 
Ca outside SIC ( 1J9/compact) : 4 7.76 32.51 41.86 36.65 39.70 I 6.60 

Aluminum 

Deconsolidation-Ieach (DRF-26A) (~g) : 85.60 83. 58 97.95 101.19 
Burn -leach (DRF-26B) ( ~g ) : 86.59 98.17 108.76 92.80 

Tota l leached (~g): 172.19 181.75 206.71 193.99 
AI outside SiC (1J9/compact) : 34.44 36.35 41.34 38.80 37.73 I 3.00 

Titanium 
Deconsolidation-Ieach (DRF-26A) ( ~g ): 9.34 7.14 9.45 8.62 

Burn -leach (DRF-26B) (~g ) : 5.66 10.16 7.02 6.96 
Total leached (~g ): 15.00 17.30 16.47 15.59 

Ti o utside S iC ( 1J9/com pact) : 3 .00 3.46 3.29 3.12 3.22 I 0.20 
Vanadium 

Deconsolidation -Ieach (DRF-26A) (~g ) : 31.02 29.47 34.65 32.84 
Burn- leach (DRF­26B) (~g ) : 36.82 42.22 41.46 33.94 

Total leached ( ~g ): 67.84 71.69 76.12 66.78 
V o utside SiC (1J9/compact): 13.57 14.34 15.22 13.36 14.12 I 0.85 

Titanium and Vanadium 

Ti + V o utside S iC (IIQ/ compact): 16.57 17.8 0 I 18.52 I 16.47 I 17.34 I 0 .99 

3-1/ -IV 
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Procedure: AGR-CHAR-PIP- 12 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEUll-0P2-Z 
Compact Lot description : AGR-2 B&W U02 Fuel, from G73H- l 0-93085B 

Iron 

Compact ID numbers: 059, 100, 177, 
090, 024 

123, 131, 006, 
083,017 

Cobalt 

Nickel 

2.91 

0.45 0.48 0.47 

Aluminum 

Titanium 

Vanadium 
Deconsolidation- Ieach (DRF-26A) (~g) : 

3-11-10 
Date 
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Inspection Report Form IRF-12B: SUmmary of Impurltes Outside SiC - Maximum Corrected Values 

Procedure: AGR-CHAR-PIP-12 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEU 11-0P2-Z 
Compact Lot description : AGR-2 B&W U02 Fuel, from G73H-l0-93085B 

C ct ID b 094, 118,053, 164,172,015, 073, 107, 082, 099, 102, 169, Standard 
ompa num ers : 159, 126 196, 192 Mean

201,058 013,055 Deviation 

Number of compacts: I 5 I 5 5 5 I " c' 

Iron ),:';ib[· ',:',:" ·c H ,', 

I 
Deconso lidat ion -Ieach (DRF-26A) ( ~g): 10.14 10.38 10.09 9.93 

Burn -leach (DRF-26B) (~g) : 


Tota l leached (~g) : 


Fe outside SiC (1l9/compact): I 

Deconsolidation-Ieach (DRF-26A) (~g): 2. 84 2.97 2.39 2.47 

Burn -leach (DRF-26B) (~g ): 


Total leached ( ~g): 


Cr outside SiC (1J9/compact): I ,., . .Manganese " 1 .,< VH " ' " .,' '" 

Deconsolidation-Ieach (DRF-26A) (~g): 0.47 0.48 0.47 0.46 

Burn-leach (DRF-26B) (~g) : 


Total leached ( ~g): 


Mn outside SiC (1l9/compact): I 
,. 'H Cobalt 

Deconso lidation-Ieach (DRF-26A) ( ~g) : 0.40 0.41 0.40 0.39 , 
Burn-leach (DRF-26B) ( ~g): 

Total leached (~g) : . . 
" " 

Co outside SiC (1l9/compact): I 
.Nickel . 

,
Deconsolidation- Ieach (DRF-26A) ( ~g) : 1.97 2.02 1.96 1.93 


Burn -leach (DRF-26B) ( ~g): 


Tota l leached (~g): 

Ni outside SiC (1l9/compact): I 
Transition Metals' 

Cr+Mn+Co+Ni outside SiC (1l9/compact) : I I I 

.
Calcium "."" " ' m ' 

Deconso lidation-Ieach (DRF-26A) (~g) : 141.21 79.46 69.26 98.00 
Burn- leach (DRF-26B) (~g): 


Total leached (~ g ): 


Ca outside SiC (1l9/compact): I 
.cAluminum ,', , L ,/,:', HS L'; ' .'« uH .d<H,:' . 

Deconsolidat ion -Ieach (DRF-26A) (~g): 117.14 93.70 97.60 98.96 

Burn-leach (DRF-26B) (~g) : 


Tota l leached ( ~g): 

AI outside SiC (1l9/compact) : I 
Titanium .. _..... <,:" , , ' ''",,'' ",."..;,:':,,;q' , "v"", "," " L. , , 

Deconso lidation- Ieach (DRF-26A) (~g): 10.92 10.67 9.41 9.98 
Burn-leach (DRF-26B) ( ~g): 

, ;Total leached (~g) : 
Ti outside SiC (1l9/compact) : L 

Vanadium "<E, "' .. . 
Deconsolidation-Ieach (DRF-26A) (~g): 37.30 35.16 34.43 35.73 

Burn-leach (DRF-26B) ( ~g): 

Tota l leached (~g): 
V outside SiC (1l9/compact): I 

Titan ium and Vanadium " . " " <; " ,," ,'" " 
Ti + V outside SiC (1J9/compact): ~ I I I 

J-II-/D 
Date 
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Cr outside SiC (lig/compact): I 
Manganese .' .".... .• 

Deconsolidation-Ieach (DRF-26A) (~g): 0.46 0.47 0.46 0.46 
Burn-leach (DRF-26B) (~g) : 

Total leached (~g): 
Mn outside SiC (lig/compact): I 

Cobalt . . :,' ... ,x ' 

Deconsolidation-Ieach (DRF-26A) (~g): 0.39 0.40 0.39 0 .39 
Burn-leach (DRF-26B) (~g) : 

Total leached (~g): . . 
Co outside SiC (lig/compact): I 

Deconsolidation-Ieach (DRF-26A) (~g): 1.92 1.95 1.94 1.94 . . . " 

Burn-leach (DRF-26B) (~g) : 
Total leached (~g): '.:0... ,, ' , l:o... 

Ni outside SIC (lig/compact): ... .. I 
. - .' 

Cr+Mn+Co+Ni outside SiC (lig/compact): I I I 
Calcium .,. .' , i·' .. ;­

Deconsolidation-Ieach (DRF-26A) (~g): 
Burn-leach (DRF-26B) ( ~g): 

Total leached (~g) : 

79.57 31.02 54.72 116.88 . 
. 

.: 

.~:: . 

-. . 
',J 

". 

Aluminum ." . ,,' 
Deconsolidat ion-Ieach (DRF-26A) (~g): 

'... ,·,i. ,,,.. ',:. 
131.03 

') :.. - .... 
99.43 

:.)...... .. .. C: 
110.43 

, . 

118,32 
. '.. , ..ii :f~~~;$ 

Burn-leach (DRF-26B) (~g): I .., "'!\' :: 

Inspection Report Form IRf' 12B: Summary ofImpurltes Outside SIC - Maximum Corrected Values 

Procedure: AGR-CHAR-PIP-12 Rev. 1 

Operator: Fred Montgomery 


Compact lot !D: LEU11-0P2-Z 

Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 


C ct!D b ' 163, 122, 097, 086,026,019, 115, 170, 162, 182, 057, 092, Standard 
ompa num ers. 023, 030 020, 063 007, 008 178, 156 Mean DeviationI 

Number of com pacts : I 5 5 5 I 5 I 
Iron 

Deconso lidation-Ieach (DRf- 26A) (~g) : 14.92 10.05 10.01 10.01 " ....co ~ 
~____________~u r~ I~ea~c~h~(~RF-~~~ : ---r--------~r----------r--------~ ., ,,. ./~\B~ n~- D~~ 26B r-______3 )~(~~g~)~

Tota l leached (~g ): i' ....•. r y 

r-------------~~~T~o~ Ie ch~e~d~ ~ :ta~17~a~ (~~g)~r----------r--------~r---------_r--------~ ": d "l " ~ 

AI outside SiC (lig/compact): I 
Tit anium 

u r~ -I~~ ' '':~____________~B~ n~eaC~h~(~D~R~F-~2~6~B~)~(~~g~)~:________---+----------~----------+---------~ ,i"''' 
Total leached (~g): ,·:·Z...... ... 

Ti outside SiC (lig/compact): I 
.., ana:::. ~__::-:-,..,.-,..,.--:-,."..".,:-:-:,-,....,........,..,' ,-- "' "i.... ,, '..,---:-0-,-::- "'_ '. ~ ,_.-:-0-,,-,.- .. 0 0 '0 • .y.
V.::.:.:: dl:::.um ' · ' Y '''_''-::-'',,-:-''"" : " " ......_....,., ........ ,.:::...:::"_,,.,: ' .. -, 0 :
~",-- ''' ;-- f • 

0Deconsolidat ion -Ieach (DRF-26A) (~g ) : 39.36 38.13 40.31 39.20 0 0 

Burn-leach (DRF-26B) (~g) : .~,,,,,,j~ 
Total leached (~g): Oi:;; .Y ·< , ~( "" "·tj~ 

V out side SIC (lig/' I: I 

Ti + V outside SiC (Iolg/compact): I J I 

3- If - fD 
Date 
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1 Ins~ection Re~ort Form IRF-12B: Summa[¥ of Im~urltes OUtside SIC '- Maximum Corrected Values 

Procedure: AGR-CHAR-PIP-12 Rev. 1 

Operator: Fred Montgomery 


Compact lot ID: LEU11-0P2-Z 

Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 


044, 010, 121, 134,047, 173, 129, 128, 155, 111, 060, 146, 1 StandardCompact ID numbers: Mean
054, 174 003, 190 052,077 179, 051 Deviation 

Number of compacts: 5 5 5 5I I I ,iyi; xhl 
Iron H y ,h' i; ,')'." :':hX , "';f,'", "'h'''::::, "Y: ''''1m'h ""!,',:,!: 'r;",,,;,, ';;!:,,,,;,,, '''" . ,I",!,, 1?+ ", """r, 

Deconsolidation-Ieach (DRF-26A) (~!ll: 10.05 9.76 10.42 9.85 "rU x 
Burn-leach (DRF-26B) (~g) : 

f",,,,c,,,,u , s",~t;ti~Total leached (~g) : 
Fe outside SiC ( pg/compact): I 

Chromium " H "U ',U "X"':""" , T;" ,,),. ,uJUw" u;,ns:,!" " ';'1i ' )JJ' ~,iY;;)',.~), "H }eni,n"" HJr ' ii' 
Deconsolidation-Ieach (DRF-26A) (~g): 2.39 2.07 2.20 2.39 uU 

'e ' ",:1~f:;;, Burn-leach (DRF-26B) (~g): 
,:Fur;: !I Total leached (~g): f;( oU' 

I Cr outside SiC (pg/compact): I 
Manganese n ' Y)' " j"·'11'1;' ' ''j'])'' (H" r""fu ''',' j''f!''''''u.·.'r'> i,)V"",:",""",y" .", ' n", '"", )"," n).., ·(U

'"'" 
I Deconsolidation-Ieach (DRF-26A) (~g): 0.94 1.10 0.48 0.46 

I Burn-leach (DRF-26B) (~g): ; ./{n~I"'" 
I Total leached (~g): , ,', 

" "" 
Mn outside SiC (pg/compact): I , ,

Cobalt", P' "U n""" ,j" ,,);" ::-: '""H',', @f',; ' " i' f' ,SA, ;", , '» ;;2, " ' , ), ! n, ',. "; 
I Deconsolidation-Ieach (DRF-26A) (~g): 0.40 0.38 0.41 0.39 

Burn-leach (DRF-26B) (~g ) : ):7
I Total leached (~g): ,'f "" n' 

I Co outside SIC (pg/compact): I 

Nlel<E!1 >, ,;L "), :rr iC , r'1n,,, ,) ,IV ,f;;;,U!rr fJr 'i)'·· '·..r nT:T' , 'n':f •fn;f,


" '" "" " ""," Deconsolidation-Ieach (DRF-26A) (~g) : 1.96 1.90 2.02 1.91 

I Burn-leach (DRF-26B) (~g): ", ""',,~;~~f~
I Total leached (~g): , 

I Ni outside SiC (pg/compact): I 

i!"ransltion'Metals H ',~i) ".if) ' ) " ,"" ,, ' mi,,, ,., ,>U", ' U"U !,,!r' " ,i" ," ,'';; '"U .""


42'" 
I Cr+Mn+Co+Ni outside SiC (pg/compact):! I I I I I ,CalCium ;O J< .)' U " "r u:, "liu ;~' ,U"t "'l:uU " ,," ' UW,t" ... . ,,,T" n;;lj:r 

Deconsolidation-Ieach (DRF-26A) (~g) : 23.52 256.63 28.64 4.31 'i 
I Burn-leach (DRF-26B) (~g): n, 
I Total leached (~g): i'Y u,}"" 
I Ca outside SiC (pg/compact): I 
Aluminum ";",r;,, ;"n ;,,"i," ,>~h' '''0,/f ' Hnih h9."Y!' h·: 1,)", "'i','." ,,! 'i, '" ' h· CT'; cue"·" 3 J",U,"" 'f) , f i,; ' ;h i.'·!.!!+ 
I Deconsolidation- Ieach (DRF-26A) (~g): 132.52 113.05 110.21 101.71 


I Burn-leach (DRF-26B) (~g): ;i;;::~ ,!}~,
,;~'~)\;" <;Tota l leached (~g): 

I AI outside SiC (pg/compact): I , ,jTitanium "LX ,~" ' ;"",'" ,i" i:i"; !iU;", ." "i";,:,,,''''''' , » ;'11" '; ' $.':1•. <.'.' , t"",, ,,' F',:, '!Z' '' . .,.••• 
I Deconsolidation-Ieach (DRF-26A) (~g): 12.72 8.93 9.91 9.40 

,n' 
I Burn- leach (DRF-26B) (~g) : 

I ,~,~.
Total leached (~g): , h . !.'!,'~ 

I Ti outside SiC (pg/compact): I 
Vanadium ' '7' " 

,:' ,: "L . XY' ?'r, , '",: <i ~!!jS'.'>"'f(z'§:"!ill2r0' " ;"~'k;H,,( ,7;,,,(, ',;"("',,;! ,!, ,iL: " " ''";'J;''MII~l!•• ~i ''''.'''I Deconsolidation-Ieach (DRF-26A) (~g): 40.71 37.55 42.47 41.33 , 
I Burn-leach (DRF-26B) (~g): 

ix ... ' .... ."n. .,;,:~~: (i•.I Total leached (~g): 
V outside SiC (1I9/compact): I 

ntanlum and Vanadium • '¥ '7, >',3, .•" ,;,,( .' :lli"'"''~' '' .. "j"1>" ·"'''.",0';:;7j: ,.: : n" ,;,.! ,."". .,i:; " .. '.j,;>, 'U' 7'!,. "'!H,, " 

I Ti + V outside SiC (pg/compact):! I I I I I 

3- /1- /0 
Date 
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___________ Inspection Report Form I RF- 12C: Summary of Uran ium Contamination 

Procedure: AGR-CHAR-PIP-12 Rev. 0 
Operator: Fred Montgomery 

Compact lot ID: LEU11-0P2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 

Compact ID numbers: 

Number of compacts: 
Effective number of exposed kernels : 

043, 202, 168, 
112,033 

5 
0.0 

145, 027, 105, 
119, 167 

5 
0.0 

137,064, 175, 
009, 195 

5 
0.0 

148, 149, 035, 
048, 038 

5 
0.0 

Total 

20 
0.0 

QC Supervisor 

3-11-10 

Date 
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Inspection Report Form IRF-12C: Summary of Uranium Contamination 

Procedure : AGR-CHAR-PIP-12 Rev. 0 
Operator : Fred Montgomery 

Compact lot ID: LEUll-OP2-Z 
compact Lot description: AGR-2 B&W U02 Fuel, from G73H-I0-93085B 

Compact ID numbers: 200, 037, 153, 
157, 012 

109, 011, 124, 
070,056 

158, 031, 095, 
041 , 154 

004, 166, 040, 
067, 142 

Total 

Number of compacts: 5 5 5 5 20 
Effective number of exposed kernels: 0.0 0.0 0.0 0.0 0.0 

]-1{ -(D 
'--____ __• Da~ ...____:::;~te-_-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_ -_ -_ -_ -_ -_-t 
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'­__________ I nspect ion Report Form I RF-12C: Summary ofUranium Contamination 

Procedure : AGR-CHAR-PI P-12 Rev. 0 
Operator: Fred Montgomery 

Compact lot ID : LEUll-OP2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 

Compact ID numbers: 

Number of compacts: 
Effective number of exposed kernels: 

069, 087, 046, 
081, 194 

5 
0.0 

116, 187, 189, 
028, 185 

5 
1.0 

103, 139, 016, 
039, 108 

5 
0.0 

088, 061, 042, 
002, 080 

5 
0.0 

Total 

20 
1.0 

] -f{ -rO 
Date_________--' 
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I nspection Report Form IRF-12C: Summary of Uranium Contamlnatlon_ 

Procedure: AGR-CHAR-PIP-1 2 Rev. 0 

Operator: Fred Montgomery 


Compact lot ID: LEU11-0 P2-Z 

Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-I0-93085B 


120, 184, 049, 203, 096, 114, 171, 161, 025, 138, 141, 005, Compact ID numbers : Total
144, 076 191, 022 093,117 084,021 

Number of compacts: 5 5 5 5 20 
Effective number of exposed kernels: 0.0 0.0 0.0 0.0 0.0 

3-{/-IDtrQC s",J}:: __ Date 
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I nspection Report Form IRF-12C: Sumrnary of Uranium Contamination 

Procedure: AGR-CHAR- PIP-12 Rev. 0 

Operator: Fred Montgomery 
Compact lot ID: LEUll-0P2-Z 

Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-l 0-93085B 

Compact ID numbers: 

Number of compacts: 
Effect ive number of exposed kernels : 

104, 014, 143, 
068, 125 

5 
0.0 

071, 165, 199, 
176, 130 

5 
0.0 

059, 100, 177, 
090, 024 

5 
0.0 

123, 131, 006, 
083,017 

5 
0.8 

Total 

20 
0.8 

3 -11- /D 
Date 
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Procedure : AGR-CHAR-PIP- 12 Rev. 0 
Operator: Fred Montgomery 

Compact lot ID: LEUll-OP2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 

Compact ID numbers: 

Number of compacts: 
Effective number of exposed kernels: 

094, 118, 053, 
159, 126 

5 
0.0 

164, 172, 015, 
196, 192 

5 
0.0 

073, 107, 082, 
201, 058 

5 
0.0 

099, 102, 169, 
013,055 

5 
0.0 

Total 

20 
0.0 

3- /1- /D 
Date 
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Procedure: AGR-CHAR-PIP-12 Rev. 0 
Operator : Fred Montgomery 

Compact lot ID: LEU11-0P2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-l0-93085B 

Compact ID numbers: 

Number of compacts: 
Effective number of exposed kernels: 

163, 122, 097, 
023,030 

5 
0.0 

086,026,019, 
020, 063 

5 
0.0 

11 5, 170, 162, 
007, 008 

5 
0 .0 

182, 057, 092, 
178, 156 

5 
0 .0 

Total 

20 
0.0 

3- /)- /D 
Date 
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IL Insl2ectlon Rel20rt Form IBF-12C: Summaty of Uranium Contamination 

Procedure: AGR-CHAR-PIP-12 Rev. 0 
Operator: Fred Montgomery 

Compact lot ID: LEU 11-0P2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-IO-93085B 

044, 010, 121, 134,047,173, 129, 128, 155, 111, 060, 146,
Compact ID numbers: Tota l 
054, 174 003, 190 052, 077 179, 051 


Number of compacts: 5 5 5 5 20
I 

Effective number of exposed kernels: 0.0 0.3 0.0 0.0 0.3 

3-/)-ID 
Date 
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____•________ Inspection Report Form IRF- 12D: Summary of Burn Leach Defects 

Procedure: AGR-CHAR­PIP-12 Rev . 0 
Operator: Fred Montgomery 

Compact lot ID: LEU11-0P2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-10-93085B 

Compact ID numbers: 

Number of compacts: 
Number of leached kernels: 

043, 202, 168, 
112,033 

5 
0 

145, 027, 105, 
119, 167 

5 
0 

137, 064, 175, 
009, 195 

5 
0 

148, 149, 035, 
048, 038 

5 
0 

Tota l 

20 
0 

3-11 - ID 
Date ____~__~~_.. 
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Inspection Report Form I RF-12D: Summary of Burn Leach Defects 

Procedure: AGR-CHAR-PIP-12 Rev. 0 
Operator: Fred Montgomery 

Compact lot ID: LEUll-OP2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel, from G73H-1 0-93085B 

Compact ID numbers: 

Number of compacts: 
Number of leached kernels: 

200, 037, 153, 
157, 012 

5 
0 

109, 011, 124, 
070, 056 

5 
0 

158, 031, 095, 
041, 154 

5 
0 

004, 166, 040, 
067, 142 

5 
0 

Tota l 

20 
0 

2-11-/0 
Date____________________~ ~ 
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____ Inspection Report Form IRF-12D: Summary of Burn Leach Defects 

Procedure: AGR-CHAR-PIP­ 12 Rev . 0 
Operator: Fred Montgomery 

Compact lot ID: LEU11-0P2-Z 
Compact Lot description : AGR-2 B&W U0 2 Fuel, from G73H-10-93085B 

Compact ID numbers : 

Number of compacts: 
Number of leached kernels: 

069, 087, 046, 
081, 194 

5 
0 

116, 187, 189, 
028, 185 

5 
0 

103, 139, 016, 
039, 108 

5 
0 

088, 061, 042, 
002,080 

5 
0 

Total 

20 

0 

3-1/ -ID 
Date 
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Inspection Report Form IRF-12D: Summary of Burn Leach Defects 

Procedure: AGR-CHAR-PIP-12 Rev. 0 

Operator: Fred Montgomery 


Compact lot 10: LEU11-0P2-Z 

Compact Lot descript ion: AGR-2 B&W U02 Fuel, from G73H-10-93085B 


120, 184, 049, 203, 096, 114, 171, 161,025, 138, 141, 005, Compact 10 numbers: Total
144, 076 191, 022 093, 117 084, 021 

Number of compacts: 5 5 5 5 20 
Number of leached kernels : 0 0 0 0 0 

3-(/- /D~CS" ______ Date~ 
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Data Report Form DRF-24A: Compact Diameter and Le ngth 

Procedu re: AGR-CHAR-DAM- 24 Rev. 6a 
Operator: Du nbar, Ba rker, Hunn, West 

Compact lot 10: LEUll -OP2-Z 
Compact Lot description: AG R-2 B&W U02 Fuel, from G73H- 10-93085B 

Filename: \\mc-aar\AGR\CompactOlmenslons\LEU11-0P2_DRF24R6a .xls 

Vertical helQht aauae ca lib ration due date : 3/6/10 
Pass- thru block calibration due date: 1/17/ 11 

Dl9lta l ca li per cali bration due da te: 7/7/10 
Gauge blocks ca libra tion due date: 11/ 7/1 2 

Anal tical balance ca libration du e date : 21 12/10 

Acce tance criteria for com act len th : ~25 .02 and ;:5;25.40 mm 
Acce tance criteria for com act diameter: 2:12 .22 and :512.46 mm and ass throu h 12.46 mm rln au e 

Acce tance criteria for com act mass : For Information an i 

Compact Length Diameter mm Pass Thru? Compact weight Accept? 
10 Number (mm) Top 1 Top 2 Middle 1 Midd le 2 Bottom 1 Bottom 2 (YorN) (o) (pass or fall ) 

2 001 25.143 12.27 12 .27 12.28 12.28 12.27 12 .27 y 6.0964 pass 
Z0 02 25.157 12.27 12.27 12.27 12.27 12.27 12.27 ..'1. 6.1062 _pass 
2 003 25.120 12.28 12 .28 12 .27 12.29 12.28 12.28 y 6 .1085 pass 
Z004 25.1 52 12 .26 12.27 12.27 12.26 12.27 12.26 Y 6.1391 pass 
ZOO S 25.147 12.27 12.27 12.27 12.27 12.27 12 .27 Y 6 .1015 pass 
Z006 25.102 12.26 12.26 12.27 12.27 12.27 12 .26 Y 6 .0972 pass 
Z007 25.079 12.26 12.26 12.27 12.28 12.27 12.27 ..'1. 6.0897 . J?ass 
Z008 25.092 12. 27 12.27 12.27 12 .28 12.27 12.28 Y 6.0936 pass 
Z009 25.142 12.27 12.27 12.27 12.27 12.27 12.27 y 6.1066 pass 
Z010 25.135 12.27 12 .27 12.28 12,27 12.27 12.27 y 6.0934 pass 
ZO ll 25.123 12 .28 12.27 12.27 12,27 12.27 12 .27 Y 6.0987 pass 
Z0 12 25.142 12.26 12.26 12.26 12.26 12.27 12.27 y 6.1013 . ~ss 

Z013 25. 125 12.28 12.28 12.28 12.27 12.27 12 .27 y 6 .0958 pass 
Z0 14 25.126 12.28 12.28 12.28 12.28 12.28 12 .27 y 6 .0791 pass 
Z0 15 25.163 12.27 12 .28 12.27 12.27 12.27 12 .27 y 6.0893 ~ss 

Z0 16 25.140 12.26 12 .26 12.27 12 .27 12.27 12 .27 Y 6.0936 pass 
Z0 17 25.121 12.27 12.27 12.27 12 .28 12.28 12.28 Y 6 .0878 pass 
2018 25.121 12.28 12 .28 12.28 12.29 12.28 12.28 y 6.0958 pass 
Z019 25.1 40 12.27 12.27 12.27 12.27 12.27 12.27 y 6.1200 pass 
2020 25. 126 12.28 12.27 12 .27 12.27 12.28 12.27 -Y 6.1045 pass 
Z021 25.146 12.27 12.27 12.27 12 .27 12.28 12.27 y 6.0851 pass 
Z022 25.14 2 12.27 12. 27 12.27 12.27 12 .27 12.27 Y 6.0883 pass 
2023 25.129 12.27 12. 26 12.27 12.27 12.28 12.27 y 6.0959 ~ss 

Z024 25. 101 12.28 12 .28 12.28 12. 28 12.27 12.27 Y 6.0929 pass 
20 25 25.135 12.27 12.27 12.27 12.27 12.27 12.27 Y 6.0873 pass 
Z026 25.123 12.27 12.28 12.28 12.28 12.27 12 .28 y 6.0895 pass 
Z0 27 25. 123 12.28 12.28 12 .28 12.27 12.27 12 .27 y 6.0960 pass 
Z028 25. 162 12 .27 12.27 12.27 12 .27 12.27 12.27 y 6.1439 .J?ass 
Z029 25. 147 12.26 12 .27 12.27 12 .27 12.27 12.27 y 6 .1439 pass 
Z030 25.142 12 .28 12. 28 12.28 12.28 12.28 12.28 y 6.0887 pass 
Z031 25.126 12.27 12.26 12.27 12.27 12.27 12.26 y 6.1289 pass 
2032 25 .124 12.26 12.26 12.27 12.27 12.27 12.27 Y 6.0971 ass 
Z033 25.132 12. 26 12 .26 12.27 12.27 12.26 12.27 y 6.0935 p~ss 

Z034 25 .130 12.27 12.27 12.27 12.27 12.27 12.27 y 6.0940 pass 
2035 25.166 12.26 12.26 12.27 12.27 12.27 12.27 Y 6 .1329 pass 
2036 25. 132 12.2 6 12.27 12 .27 12.27 12.27 12.28 y 6 .0949 pass 
Z037 25.146 12.27 12 .27 12.27 12 .27 12 .27 12.27 Y 6.0980 pass 
2038 25. 153 12.27 12 .28 12. 27 12 .27 12.27 12 .28 y 6.0903 pass 
Z039 25.133 12.28 12.27 12.27 12.28 12.28 12.28 y 6.0786 pass 
Z040 25.124 12.26 12.26 12 .27 12.27 12.27 12.27 ..'i... 6.1006 pass 
Z04 1 25. 148 12. 27 12.27 12.28 12 .28 12.28 12.27 y 6.0920 pass 
Z042 25.1 23 12 .26 12. 26 12 .26 12.27 12.27 12.27 Y 6.0867 pass 
Z043 25.1 43 12.28 12.27 12.28 12 .28 12.27 12.28 Y 6.0907 pass 
Z044 25.135 12.27 12 .27 12.27 12.27 12.27 12 .27 y 6.0981 pass 
Z045 25.1 48 12.28 12 .28 12.28 12.28 12 .28 12.27 y 6.1382 pass 
2046 25.110 12 .28 12.28 12 .28 12.27 12.27 12.27 y 6.0734 .pass 
Z04 7 25.128 12.27 12.27 12.27 12.27 12 .28 12.27 y 6.0965 pass 
Z048 25.110 12 .28 12 .28 12.28 12.28 12.27 12 .27 ..'i... 6.1145 pass 
2049 25.079 12.27 12.27 12.28 12.27 12.27 12.27 y 6.0772 pass 
Z050 25. 168 12.25 12.26 12.25 12.26 12.26 12.26 6.1225 pass 

Comments 

Operator Date 

/-/2 /0 
Date 
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Data Report Form DRF-24A: Compact Diameter and Length < 

Procedure : AGR-C HAR-DAM-24 Rev . 6a 
Operator : Dunbar Barker Hunn West 

Compact lot 10: LEU 11-OP2 -Z 
Com-'pact Lot descrl tlon: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Filename : \ \mc-aQr\AGR\CompactDlmenslons\LEU11-0P2 DRF24 R6a .xls 

Vertica l heiaht QauQ e ca libration du e date: 3/6/10 
Pass-thru block ca libration due date : 1/ 17/11 

Digital calf er calibration due date: 7/7/ 10 
Gau ge blocks calibration due date : 11/7/12 

Analytical balance calibration due date : 2/12/10 

Acce tance criteria for com act len th: 0!::25 .02 and :S25.40 mm 
Acce tance criteria for com act diameter: 0!:: 12.22 and :S12 .4 6 mm and ass throu h 12.46 mm rin au e 

Acce tance criteria for com act mass: For Information ani 

compact Length Diameter mm Pass Thru? Compact weight Accept? 
10 Number (mm) To p 1 To p 2 Middle 1 Middle 2 Bottom 1 Bottom 2 Yor N (Q) (pass 0' fail) 

Z051 25.132 12.26 12.26 12.26 12.26 12.26 12.26 V 6.0928 pass 
Z052 25.159 12.25 12.25 12.26 12 .26 12.26 12 .25 V 6.0996 pass 
Z053 25. 120 12.26 12.25 12.25 12.25 12.26 12.26 y 6.0981 ~ass 

Z054 25.092 12.26 12 .26 12.26 12.26 12.26 12.25 V 6.0927 pass 
ZOS5 25.171 12 .2 5 12.25 12.26 12 .25 12 .26 12.25 V 6.1321 pass 
Z056 25.076 12.2 5 12.26 12.26 12.27 12.26 12.25 V 6.0842 pass 
Z057 25.147 12.26 12.26 12.26 12.26 12.26 12.26 V 6.0935 pass 
Z058 25.128 12.26 12 .26 12.26 12.26 12 .26 12 .26 y 6.0967 ~ss 

Z059 25.137 12.25 12.25 12.26 12.26 12.26 12.26 V 6.0945 pass 
Z060 25.139 12.26 12.26 12.25 12.26 12.26 12 .26 Y 6.1004 pass 
Z061 25.142 12.26 12.26 12.26 12.26 12.26 12 .26 V 6.0851 pass 
Z062 25.152 12.25 12.25 12.26 12.26 12.25 12.25 Y 6.0977 pass 
Z063 25.124 12.25 12.25 12.26 12.26 12.26 12.26 y 6.0835 pass 
Z064 25. 137 12.27 12.27 12.27 12.28 12.28 12.28 Y 6 .1057 pass 
Z065 25.144 12.26 12.26 12 .2 6 12 .26 12.27 12.27 Y 6.1069 pass 
Z066 25.120 12 .25 12.25 12.26 12.26 12 .2 6 12 .25 V 6.0532 pass 
Z067 25.110 12.25 12.25 12.26 12.26 12 .2 5 12 .25 Y 6.0887 pass 
Z068 25.142 12.26 12.26 12.26 12.26 12.26 12.26 V 6.1062 pass 
Z069 25. 147 12.26 12.26 12.26 12.26 12.26 12 .26 V 6.0954 pass 
Z070 25. 153 12.26 12.26 12.26 12.26 12.27 12 .27 Y 6.1011 pass 
Z071 25.126 12 .26 12.27 12.26 12.26 12.26 12.26 V 6 .0853 pass 
Z072 25.1 24 12.26 12.26 12.26 12.26 12.26 12.26 Y 6.0958 pass 
Z073 25.128 12 .26 12.27 12.26 12.26 12.26 12.26 Y 6.0926 pass 
Z074 25. 112 12.25 12.25 12.25 12.26 12.26 12.26 Y 6.0903 pass 
Z075 25.102 12.26 12.25 12.26 12.25 12.26 12.26 Y 6.0936 pass 
Z076 25.088 12.25 12.25 12.26 12.25 12.25 12.25 y 6.1001 pass 
Z077 25.135 12 .26 12.26 12.26 12.26 12.26 12 .26 V 6.0941 pass 
Z078 25.107 12.26 12.26 12.26 12.27 12.26 12.26 Y 6.0868 pass 
Z079 25. 137 12 .26 12.26 12.26 12 .26 12.26 12.25 V 6.0941 pass 
Z080 25.140 12.26 12.25 12.25 12 .26 12.26 12.26 V 6 .1068 pass 
Z081 25.142 12.25 12.25 12.26 12.26 12.26 12.26 Y 6.0883 pass 
Z082 25. 158 12.27 12.27 12.26 12.27 12.26 12.26 y 6.1043 pass 
Z083 25. 125 12.26 12.26 12.26 12.26 12.25 12.25 Y 6.0921 pass 
Z084 25.133 12.26 12.26 12.26 12.26 12.27 12.26 V 6.0846 pass 
ZOB 5 25.147 12.26 12.26 12.25 12.26 12.25 12.25 V 6.0969 pass 
ZO B6 25. 184 12.26 12 .26 12.25 12.26 12.26 12.25 y 6.1390 pass 
Z087 25.128 12.26 12 .26 12.26 12.26 12.26 12.27 V 6.0842 pass 
Z088 25. 114 12.25 12.25 12.26 12.26 12.25 12.25 6.0970 pass 
Z089 25.1 38 12.26 12.26 12.26 12.26 12.26 12.26 y 6.0965 pass 
Z090 25.106 12.26 12 .26 12. 26 12.26 12.26 12.25 V 6.0858 pass 
Z091 25.1 35 12 .25 12 .26 12.25 12.26 12.25 12.25 Y 6.0866 pass 
Z092 25.1 67 12. 25 12.25 12. 26 12 .26 12.26 12.26 y 6.1102 pass 
Z093 25.1 37 12.26 12.26 12.26 12 .27 12.27 12.26 6.0899 pass 
Z094 25. 147 12.25 12.25 12.25 12.26 12.26 12.25 y 6.1341 pass 
Z095 25.144 12,27 12.26 12.27 12 .27 12.26 12.27 V 6.1043 pass 
Z096 25.111 12.25 12 .25 12.26 12.26 12.26 12.26 6.1043 pass 
Z097 25. 128 12.26 12 .25 12.25 12.25 12.25 12.25 y 6 .0950 pass 
Z098 25.1 80 12.27 12.27 12. 27 12 .27 12 .27 12.27 V 6.1224 pass 
Z099 25.114 12.26 12.27 12.27 12.27 12 .27 12.26 Y 6.0865 pass 
Z100 25.132 12.25 12.25 12,25 12.26 12.26 12.25 y 6.1354 pass 

Comments 

Operator Date 

/-/2-10 

Date 

?£-cr4:=w
e< 
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Data Report Form DRF-24A: ComPact Diameter and Length~ 

Procedure: AGR-CHAR-DAM-24 Rev . 6a 
Operator: Dunbar Barker, Hunn West 

Compact lot lD: LEU11-0P2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel from G73H-I0-93085B 

Filename: \\mc-aQr\AGR\CompactOlmenslons\LEU I I-0P2 ORF24R6a .xls 

Vertica l heiQht aUQe calibration due date : 3/6/10 
Pass-thru block calibration due date: 1/ 17/11 


Diaital cali er calibration due date: 7/7/10 

Gau e blocks calibration due date: 11/7/12 


Analvtlcal balance cali bration due date: 2/12/1 0 

Acce tance criteria for com act len th: ~25.02 and :525.40 mm 

Acce tance criteria for com act diameter: ~ 12.22 and :5;12 .46 mm and ass throu h 12.46 mm rln au e 


Acce tance criteria for com act mass: For Inform ation ani 


Compact length Diameter mm Pass Thru? Compact weight 
lD Number (m m) Top 1 Top 2 Middle 1 Middle 2 Bottom 1 Bottom 2 YorN (Q) ( P:S~c~~tf:iJl 

Z101 25.100 12.26 12.26 12.26 12 .26 12.26 12.26 Y 6.0922 ~ss 

Z102 25.095 12.25 12.25 12.25 12.25 12.25 12 .25 6.0919-'i... .E'ss 
Z103 25 .114 12.26 12.27 12.27 12.28 12.27 12 .27 y 6.1294 pass 
Z104 25.142 12.26 12 .26 12.27 12.27 12.27 12.27 6.1022 ~ss 

Z105 25.138 12 .2 7 12.28 12.27 12 .27 12.28 12.28 Y 6.0773 -.E!'SS 
l106 25.147 12.27 12.27 12.26 12.27 12.26 12.27 Y 6.1068 pass 
Z107 25.135 12.26 12.25 12.26 12.26 12.26 12.26 6 .0866 ...£...ass 
Z108 25.109 12.26 12.26 12.26 12.27 12 .26 12.26 y 6.1399 pass 
Z109 25.123 12.26 12.26 12.26 12 .26 12.26 12.26 6.0896 ~ass 

-'i... 

-'1 
Z110 25.126 12.25 12.25 12.26 12.25 12.26 12 .25 6.0995 ...£OSS-'i... 
Z111 25. 151 12.27 12.27 12.27 12 .28 12.27 12 .27 Y 6.1015 pass 
Z112 25 .099 12.27 12.27 12.26 12.26 12.27 12 .27 6.1339 ~ss-'i... 
Z 113 25. 123 12.26 12.26 12.26 12 .26 12.26 12.26 Y 6.0856 pass 
Z114 25.144 12.27 12.27 12.28 12.27 12.27 12.26 6.0762 ~ass'L 
Z115 25.167 12.27 12.27 12.26 12 .27 12.26 12.26 Y 6.1022 ...£;Oss 
Z116 25.147 12.26 12.27 12 .26 12.27 12.27 12.26 Y 6.0924 pass 
Z117 25.142 12.26 12.27 12.27 12.26 12.27 12.27 6.0856 ~ass-'L 
l118 25.123 12.26 12.26 12.26 12.26 12.26 12.26 y 6.0896 pass 
Z119 25.099 12.27 12.27 12.28 12.27 12.27 12.27 6.0741 passY 
Z120 25.096 12.27 12.26 12.27 12.27 12.26 12.26 y 6.0703 --.e.ass 
Z12 1 25.143 12.26 12.26 12.26 12 .27 12.26 12.25 Y 6.0950 pass 
Z122 25.171 12.26 12.26 12.26 12.26 12.25 12.26 6.1342 ~ass-'L 
l123 25.129 12.26 12.26 12.26 12.26 12.26 12.27 y 6.0978 ...£.ass 
Z1 24 25.125 12.27 12.27 12.27 12.27 12.27 12.27 Y 6.1039 p~ss 

Z125 25.133 12.26 12. 27 12.27 12.27 12.26 12.27 6.0853 ...£.ass 
Z126 25.132 12.25 12.25 12.25 12.26 12.26 12 .26 Y 6.1411 pass 
Z127 25.137 12.27 12.27 12.27 12.27 12.27 12.27 6.1158 ~ass 

-'L 

-'L 
Z128 25.140 12.26 12.26 12.27 12.26 12.26 12.25 y 6.0947 pass 
Z129 25.143 12.27 12.27 12.27 12.27 12.28 12.28 6.1264 passY 
Z130 25.149 12.28 12.28 12.27 12 .27 12.27 12.27 y 6.1025 -...E,ass 
Z131 25.109 12.26 12. 27 12.28 12.27 12.28 12.27 y 6.0870 pass 
Z132 25.162 12.27 12 .27 12.27 12.27 12.27 12.28 6.1354 JassY 
Z133 25. 11 1 12.27 12.27 12.28 12.28 12.28 12.27 6.0952 -...E,ass-"­
Z134 25.146 12.28 12.28 12.28 12.28 12.28 12.28 Y 6.0790 pass 
Z135 25.128 12.26 12.26 12.26 12.26 12.25 12.26 6.1198 ~ass- Y 
Z136 25.157 12.28 12.27 12.28 12.27 12.28 12.28 Y 6.0966 pass 
Z137 25.149 12.28 12.27 12.28 12.28 12.28 12.29 y 6.1086 pass 
Z138 25.110 12.28 12.28 12.28 12.28 12.27 12.28 6.0970 --.l'.ass-"­
Z139 25.101 12.27 12.28 12.28 12.28 12.27 12.27 y 6 .0918 pass 
Z140 25. 144 12.27 12 .27 12.27 12 .28 12.28 12.28 6 .1372 ~assY 
Z141 25.125 12.28 12.29 12.28 12.28 12.28 12.28 y 6.0982 pass 
Z142 25.146 12.28 12 .29 12.29 12.29 12.29 12.28 y 6.0985 Dass 
Z 143 25.20 1 12.28 12.28 12. 29 12 .29 12.28 12.28 6 .1088 ~ass-"­
Z144 25.151 12.27 12.27 12.27 12.27 12.27 12 .28 Y 6.0896 pass 
Z145 25.161 12.26 12 .26 12.26 12.26 12.26 12.26 y 6.0878 pass 
Z146 25.1 28 12.27 12.28 12 .27 12.27 12.27 12.27 y 6.0920 pass 
Z14 7 25. 100 12.28 12 .28 12.28 12.28 12.28 12.28 Y 6.1164 Dass 
Z148 25.133 12.28 12. 28 12.27 12 .27 12.27 12.27 6.1121 pass-'L 
Z149 25.132 12.27 12 .27 12.27 12.27 12.28 12.28 y 6.0877 pass 
Z150 25.126 12 .27 12 .27 12.27 12.27 12.27 12.27 6.1128 Dass-'L 

Comments 

5'-IV-o; 
Qperator Date 

/-/2-/0 
Date ;J; 

~~.. -~-----' 
f QC Supervisor 
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Data Report Form'DRF-24A: Compact Dlameterand'"Length 

Procedure: AGR-CH AR-OAM-24 Rev. 6a 
Operator: Du nbar Barker, Hu nn, West 

Compact lot 10 : l EUI I -OP2-Z 
Compact Lot descljptlon: AGR-2 B&W U02 Fue l, from G73H-IO-9 3085B 

Filename: \\mc-aQ r\AGR\CompactDlmenslons\lEUll-0P2 DRF24RGa .xls 

Vertica l he ioht oauoe calibration du e date: 3/6/10 
Pass-thru block cali bration due date: 1/17/11 

D1gJta l ca liper ca libration due date: 7/7/10 
Gauge blocks ca lib ration due date: 11/7/12 

Anal tical balance ca librat ion due date: 2/12/10 

Acce tance criteria for com act len th: ~25 . 02 and ::;;25.40 mm 
Acce tance crite ria for com act dia meter: ?::12 .22 and :512.46 mm and ass throu h 12.46 mm rln au e 

Acce tance criteria for com act mass: For infonnatlon ani 

Compact Length Diameter mm Pass Thru? Compact weight Accept? 
10 Num ber (mm) Top 1 Top 2 Midd le 1 Middle 2 Bottom 1 Bottom 2 (Yo, N (Q) (pass or fall) 

Z151 25.104 12.25 12.25 12.25 12.25 12.26 12.25 Y 6.0982 pass 
Z1 52 25 .107 12.27 12 .27 12.28 12.28 12.28 12 .28 -"­ 6.0894 ~ss 

Z153 25.1 52 12.27 12.27 12.28 12.28 12.27 12.27 Y 6 .1035 pass 
Z154 25.1 56 12.28 12.28 12.28 12 .28 12.27 12.28 Y 6.1087 pass 
Z155 25.143 12.28 12.27 12.28 12 .28 12.27 12.28 y 6.0840 pass 
Z156 25.125 12.27 12.27 12.27 12.27 12.27 12.27 Y 6.0941 pass 
Z157 25. 130 12.28 12.28 12.28 12.27 12.28 12 .29 Y 6 .0844 pass 
Z158 25.101 12.26 12.27 12.27 12.27 12.28 12.28 y 6 .0799 pass 
Z159 25.1 59 12.29 12.29 12.28 12.28 12.28 12.28 Y 6.1297 pass 
Z160 25.130 12.26 12 .26 12.26 12.26 12.26 12.26 Y 6.0878 pass 
Z161 25.126 12.29 12.28 12.28 12.28 12 .28 12.28 y 6.1107 pass 
Z162 25 .125 12.27 12 .27 12.28 12.27 12.28 12.28 6.1015 pass 
Z163 25 .130 12.27 12.27 12.27 12.28 12.27 12.29 y 6.0932 _~ss 

Zl64 25.123 12.28 12.28 12.28 12.28 12.28 12.28 Y 6.0992 pass 
Z165 25.083 12.26 12.26 12.27 12.28 12.26 12.26 Y 6.0912 pass 
Z166 25 .124 12.28 12.28 12.28 12.28 12.28 12.28 Y 6.1253 pass 
Z167 25.132 12.25 12.25 12.26 12.26 12.25 12.25 Y 6.0908 pass 
Z168 25 .124 12.25 12 .25 12.26 12.26 12.26 12.26 y 6.1011 _pass 
Z169 25.140 12.27 12.27 12 .27 12 .27 12 .27 12.27 y 6.0785 pass 
Z170 25.168 12.27 12 .27 12.28 12.28 12.27 12.28 Y 6.1455 pass 
Z171 25. 158 12.27 12.27 12.28 12.28 12.27 12.28 y 6 .1104 pass 
Zl72 25.1 11 12.27 12.27 12. 27 12.27 12.27 12 .27 Y 6.0897 pass 
Z173 25.112 12.27 12.27 12.28 12.28 12.28 12.28 'i. 6.0898 ass 
Z174 25 .144 12.27 12 .27 12.27 12.26 12.27 12 .27 Y 6.0965 pass 
Z17 5 25.143 12.26 12.26 12.26 12.26 12.25 12.25 Y 6.1379 pass 
Z176 25.115 12.27 12.27 12.27 12 .27 12.26 12 .26 y 6.0979 _pass 
ZI77 25.107 12.27 12.27 12 .27 12.27 12.27 12 .26 Y 6.1120 pass 
Z178 25.137 12 .27 12.26 12.27 12 .27 12.27 12.26 Y 6.1436 ass 
Z179 25 .135 12.27 12.27 12.27 12.27 12.27 12.26 y 6.1361 pass 
Z180 25. 153 12.27 12 .27 12.27 12.27 12.28 12.28 Y 6.1018 pass 
Z181 25. 146 12.26 12.27 12.28 12.27 12.28 12.28 'L 6.1057 pass 
Z182 25. 120 12.27 12.27 12.27 12.27 12.27 12.27 Y 6.0987 pass 
Z183 25.152 12.27 12 .28 12.28 12 .28 12.27 12.27 -"­ 6.0887 ass 
Zl84 25. 159 12.28 12.28 12.27 12.27 12.28 12 .28 y 6.0845 pass 
Z185 25.105 12.27 12.28 12.28 12.28 12.27 12.27 Y 6.0766 pass 
Z186 25 .110 12.28 12 .28 12.28 12.28 12.28 12.27 y 6 .0890 pass 
Z187 25 .1 59 12.27 12.27 12.27 12 .27 12.28 12 .28 Y 6.1087 pass 
Z1 88 25.133 12.27 12.27 12.26 12.27 12 .26 12.27 'L 6.1028 ass 
Z189 25. 124 12.27 12.27 12.27 12.27 12.27 12.28 y 6.0976 pass 
Z190 25 .102 12.27 12.27 12.28 12.28 12.28 12.28 Y 6.0808 pass 
Z19 1 25. 134 12.27 12.27 12 .28 12 .27 12.27 12.27 y 6.0926 pass 
Z19 2 25 .143 12.26 12 .27 12.27 12.27 12.26 12.27 Y 6.0909 pass 
Z19 3 25.115 12.27 12 .27 12.27 12.27 12.27 12.27 Y 6.0909 pass 
Z194 25. 107 12.28 12.27 12.28 12.28 12.27 12.27 y 6.0972 .J!..ass 
Z195 25.107 12.28 12.27 12.26 12.28 12.27 12.27 Y 6.0915 pass 
Z196 25.132 12 .28 12.28 12.26 12.28 12.28 12.27 Y. 6.0895 pass 
Z197 25. 142 12.27 12 .27 12.28 12. 28 12.28 12.28 Y 6.0985 pass 
Z198 25. 140 12 .28 12.27 12.28 12.28 12.28 12.28 Y 6.0855 pass 
Z199 25.143 12.26 12.26 12.26 12.26 12.27 12 .27 y 6.1384 pass 
Z200 25.101 12.27 12.27 12.27 12.27 12.27 12.28 Y 6.0657 pass 

Comments 

9 - /v-oC; 
Operator Date 

/ ·-/2 -10 
/ ' QC Supervisor Date "~ 
~~, 
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Data Report Form DRF-24A· Compact Diameter and Length 

Proced ure : AG R-CHAR-OAM-24 Rev . 6a 
Operator : Du nbar Barker, Hunn West 

compact lot ID: LEUll-OP2-Z 
Compact Lot description : AGR-2 B&W U02 Fuel from G73H - 10-9308 5B 

Fi lename: \ \mc-aq r\AGR\Compact Dlmenslons\ LEU 11-0P2 ORF24 R6a.xls 

Vertica l he i ht au e calibration due da te : 3/6/ 10 
Pass- th ru block ca librat ion due date: 1/17/ 11 

DI Ita I caliper cal ibration due date : 7/ 7/ 10 
Gau e blocks cal ibration due date : 11/7/12 

Analvt lcal balance calibrat ion due date : 2/ 12/10 

Acce tance criteria for com act len t h: .<!:: 25.02 and :S 25.40 mm 
Acce ta nce criteria for com act diameter : ~ 1 2 . 22 and :S1 2 A 6 mm and ass throu h 12.46 mm rln au e 

Acce tance cri teria fo r com act mass : For Information ani 

Com pact l ength Diameter mm Pass Thru? Compact weig ht Accept? 
ID Number (mm ) Top 1 Top 2 Mid dle 1 Middle 2 Bot tom 1 Bottom 2 J'f or Nl (ol (pass or fail) 

Z201 25. 151 12.27 12.27 12.28 12.28 12.28 12. 28 Y 6 .1076 ass 
Z202 25,142 12,25 12 ,25 12,25 12 ,25 12,25 12,25 V 6,1375 ~ss 

Z2 03 25,120 12.27 12,27 12,27 12.28 12,27 12 .28 Y 6,0864 pass 
Z204 
Z205 
Z206 
Z207 
Z208 
Z209 
Z2 10 
Z211 
Z212 
Z213 
Z214 
Z215 
Z216 
Z21 7 
Z218 
Z2 19 
Z220 
Z221 
Z222 
Z223 
Z224 
Z225 
Z226 
Z227 
Z228 
Z229 
Z230 
Z231 
Z232 
Z2 33 
Z2 34 
Z235 
Z236 
Z237 
Z238 
Z239 
Z240 
Z24 1 
Z242 
Z243 
Z244 
Z245 
Z246 
Z24 7 
Z248 
Z249 
Z25 0 

Comments 

9-/Ci-rJl 
Da te 

/- 12 -/D 
Oate 

~eViewer 
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Data Re port Form DRF-24B: Compact Matrix Density 

Procedure : AGR- CHAR- OAM· 24 Rev. 6a 
Operator: Dunbar, Barker, Hunn West 

Compact lot 10: LEUll-OP2-Z 
Compact Lot description : AG R-2 6&W U02 Fuel from G73H-1O-930856 

Filename : \\mc-a r AGR Com actoimenslons LEUll -OP2 DRF24R6a.xls 

Avera e wei ht er TRISO articte 1.462E-03 
Avera e wei ht er overcoated article : 4 .053E-03 


Avera e TRI SO artlcte volume cm3 : 4.450E-04 


Acceptance criteria for matrix density: 1> 1.45 

Compact Compact Weight Length Av. Diameter Compact Vol ume Cha rge Weigh t Partlct e Weight Partlcte Volume Matrix Density Accept? 
Packing Fraction 

lD Number (0) (mm) (mm ) (em3) (0) (0 ) (em3) (0/em3) ( p~ss or fa ill 
ZOOl 6.0964 25.143 12.27 2. 97 6.3462 2.2895 0 .70 23% 1.6 7 pass 
Z002 6.1062 25. 157 12.27 2 .97 6.3458 2.2895 0.70 23% 1.68 pass 
Z00 3 6.1085 25.1 20 12 .28 2.98 6. 3448 2. 2880 0.70 23% 1.68 pass 
Z004 6.1391 25.152 12. 27 2 .97 6. 3495 2.29 10 0 .70 23% 1.69 pass 
ZOOS 6. 1015 25 .147 12.27 2.97 6.3491 2.29 10 0 .70 23% 1. 67 p~ss 

Z006 6.0972 25. 102 12.27 2.97 6.3474 2.2895 0 .70 23% 1. 68 pass 
Z007 6. 0897 25 .079 12.27 2.96 6.3470 2.289 5 0 .70 24% 1. 68 pass 
Z008 6 .0936 25.092 12 .27 2.97 6.3483 2.2895 0 .70 23% 1. 6 7 ---'pass 
Z009 6 .1066 25.142 12.27 2 .97 6. 3455 2.2895 0. 70 23% 1.68 pass 
Z0 10 6.0934 25.135 12.27 2. 97 6. 3471 2.2895 0.70 23% 1.67 pass 
ZOl1 6.0987 25.123 12.27 2. 97 6. 3470 2.2895 0 .70 23% 1.67 pass 
Z012 6. 101 3 25 .1 4 2 12.26 2 .97 6.3453 2.2895 0 .70 23% 1.68 pass 
Z0 13 6.0958 25. 125 12 .28 2. 97 6.3453 2. 2895 0 .70 23% 1. 67 pass 
Z0 14 6.0 791 25. 126 12.28 2.98 6. 3446 2.2880 0. 70 23% 1.66 pass 
Z015 6.0893 25 .163 12.27 2.98 6.3460 2.2895 0 .70 23% 1.67 pass 
Z0 16 6.0936 25 .140 12.27 2 .97 6.3489 2.2895 0. 70 23% 1.67 pass 
Z0 17 6. 0878 25 .1 21 12.28 2.97 6. 3474 2.2895 0.70 23% 1. 67 pass 
Z0 18 6. 0958 25 .121 12.28 2 .98 6.3474 2.2895 0.70 23% 1. 6 7 pass 
Z0 19 6 .1200 25.140 12 .27 2 .97 6.3488 2.2895 0.70 23% 1. 68 pass 
Z020 6.1045 25.126 12 .27 2 .97 6.3488 2.2895 0.70 23% 1. 68 pass 
2021 6.0851 25.146 12.27 2 .97 6.3451 2.2895 0.70 23% 1.6 7 p.ass 
2022 6.0883 25.142 12.27 2.97 6. 3471 2.2895 0.70 23% 1.67 . pass 
Z023 6.0959 25. 129 12.27 2.97 6.3487 2.2895 0 .70 23% 1.67 pass 
2024 6.0929 25.101 12.28 2.9 7 6. 3472 2. 2895 0 .70 23% 1. 67 pass 
20 25 6. 0873 25.1 35 12 .27 2 .97 6. 3479 2.2895 0 .70 23% 1.6 7 pass 
Z026 6 .0895 25.123 12. 28 2. 97 6.3464 2.2895 0 .70 23% 1. 67 pass 
Z027 6.0960 25.123 12.28 2 .97 6.3466 2.2895 0 .70 23% 1. 67 pass 
2028 6.1439 25 .16 2 12 .27 2 .98 6. 3509 2.291 0 0 .70 23% 1.6 9 pass 
2029 6.1439 25 .147 12.27 2 .97 6.3477 2.2895 0 .70 23% 1.69 pass 
2030 6 .0887 25 .14 2 12. 28 2.98 6.3458 2.2895 0 .70 23% 1. 67 pass 
2031 6 .1289 25. 126 12.27 2. 97 6.3441 2.2880 0.70 23% 1.69 pass 
2032 6 .09 71 25.124 12.27 2.97 6.3466 2.2895 0.70 23% 1.68 pass 
2033 6 .0935 25 .132 12. 27 2.97 6.3471 2.2895 0.70 23% 1. 67 pass 
Z034 6 .0940 25. 130 12. 27 2 .97 6 .3490 2.2895 0.70 23% 1.6 7 pass 
2035 6 .1329 25.166 12.27 2 .97 6. 3461 2. 2895 0 .70 23% 1. 69 _~ass 

2036 6. 0949 25.132 12.27 2.97 6.3475 2. 2895 0 .70 23% 1. 67 pass 
20 37 6.0980 25.146 12.27 2 .97 6.3472 2,2895 0.70 23% 1.67 pass 
Z038 6 ,0903 25.153 12 .27 2, 98 6 ,3483 2.2895 0 .70 23% 1.67 pass 
Z039 6.0786 25 .13 3 12. 28 2. 98 6.3462 2.2895 0 .70 23% 1.6 6 pass 
2040 6. 1006 25.124 12 .27 2 .97 6.3464 2.2895 0 ,70 23% 1. 68 pass 
Z041 6.0920 25.148 12. 28 2,98 6 ,3450 2,2895 0 .70 23% 1. 67 pass 
Z042 6. 0867 25 .1 23 12.27 2 .97 6,3499 2,2910 0 ,70 23% 1.67 pass 
2043 6 .0907 25.143 12 .28 2.98 6. 3468 2. 2895 0.70 23% 1. 67 pass 
2044 6. 098 1 25. 135 12.27 2 .97 6.3466 2. 2895 0.70 23% 1.67 pass 
Z045 6. 1382 25 .148 12.28 2.98 6.3464 2. 2895 0.70 23% 1. 69 .pass 
Z046 6 .0734 25.11 0 12.28 2 .97 6.3449 2.2880 0. 70 23% 1.66 ~ss 

Z047 6.0965 25.128 12.27 2.97 6. 3458 2.2895 0 .70 23% 1. 67 pass 
Z048 6 .1145 25. 110 12 .28 2,97 6.3477 2, 2895 0 ,70 23% 1.68 pass 
Z049 6 .0772 25.079 12 .27 2 .97 6.3488 2.2895 0 .70 23% 1. 67 pass 
Z050 6. 1225 25.168 12.26 2 .97 6.3444 2.2880 0, 70 23% 1. 69 pass 

Comments 
Average weight per overcoated particle from combi ned results of 2 independent measurements (W09081401 and W09081402). 

q 1'1- O<j 

f QC Supervisor 

Operato r Date 

/-/2-/0 
Date 

QA ReVieWer 
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Data Report Form -DRF-24B: COmpact Matrix Density 

Procedure: AGR-CHAR-DAM-24 Rev. 6a 
Ooerator: Dunba~ Barker Hunn West 

Compact lot 10: LEUll-OP2-Z 
Compact Lot description: AGR-2 B&W U02 Fuel from G73H-1O-9308 58 

Filename ; mc-aQr\AGR CompactDimenslons LEUl l-0P2 DRF24R6a.x ls 

Avera e wei ht er TRISO article 1.462E-03 
Avera e wei ht er overcoated article : 4.053E-03 


Avera e TRISO article volume cm3 : 4.450E-04 


Acceptance criteri a for matrix density:! :2: 1.45 

Compact Compact Weight Length Av. Diameter Com pact Volume Charge Weight Particle Weight Particle Volume Matrix Density Accept?
Packing Fraction 

10 Number (0) (mm) (mm) (em3) (0) (0) (em3) (0/em3) (pass or fai l) 
Z051 6 .0928 25 .132 12.26 2.97 6.3470 2.2895 0. 70 23% 1. 68 pass 
Z052 6 .0996 25.159 12 .26 2.97 6.3460 2. 2895 0 .70 23% 1.68 pass 
Z053 6.0981 25.120 12. 26 2.96 6.3488 2 .2895 0 .70 24% 1.68 pass 
Z054 6.0927 25.092 12. 26 2.96 6.3491 2.2910 0 .70 24% 1.68 pass 
Z055 6.1321 25.171 12 .25 2.97 6.3480 2.2895 0 .70 23% 1.69 pass 
Z056 6.0842 25.076 12.26 2.96 6 .3479 2.2895 0 .70 24% 1.68 pass 
Z057 6.0935 25 .147 12.26 2.97 6.3474 2.2895 0. 70 23% 1.67 pass 
Z058 6.0967 25.128 12.26 2.97 6 .3448 2.2880 0 .70 23% 1.68 pass 
Z059 6 .0945 25.137 12.26 2.97 6.3475 2.2895 0 .70 23% 1.68 pass 
Z060 6.1004 25.139 12. 26 2.97 6.3467 2.2895 0 .70 23% 1.68 pass 
Z06 1 6.0851 25 .142 12 .26 2.97 6 .3474 2.2895 0.70 23% 1. 67 pass 
Z06 2 6 .0977 25.1 52 12.25 2.97 6 .3482 2 .2895 0.70 23% 1. 68 pass 
Z063 6.0835 25.124 12 .26 2 .96 6 .3464 2.2895 0 .70 24% 1.67 pass 
Z064 6 .1057 25.137 12.28 2.97 6 .3498 2.2910 0 .70 23% 1. 68 pass 
Z065 6.1069 25.144 12.26 2.97 6. 3449 2.2880 0.70 23% 1.68 pass 
Z066 6.0532 25.120 12.26 2.96 6.3476 2.2895 0 .70 24% 1. 66 ass 
Z067 6. 088 7 25.110 12.25 2.96 6.3458 2.2895 0 .70 24% 1. 68 pass 
Z068 6 .1062 25 .142 12.26 2.97 6.3466 2. 2895 0.70 23% 1.68 pass 
Z069 6 .0954 25. 147 12.26 2.97 6.3453 2.2895 0 .70 23% 1. 68 pass 
Z070 6. 1011 25 .153 12 .26 2.97 6.3490 2.2895 0 .70 23% 1. 68 pass 
Z07l 6 .0853 25.126 12.26 2.97 6 .3462 2.2895 0 .70 23% 1.67 pass 
Z072 6 .0958 25. 124 12.26 2 .97 6 .3463 2.2895 0 .70 23% 1.68 pass 
Z073 6. 0926 25.128 12.26 2.97 6.3475 2.2895 0.70 23% 1.68 pass 
Z074 6.0903 25.112 12.26 2.96 6.3494 2.2910 0. 70 24% 1.68 pass 
Z075 6.0936 25.102 12.26 2.96 6.3448 2 .2880 0 .70 24% 1.68 pass 
Z076 6 .1001 25.088 12.25 2.96 6.3489 2.2895 0 .70 24% 1. 69 pass 
Z077 6 .0941 25.135 12.26 2.97 6.3484 2. 2895 0 .70 23% 1. 68 pass 
2078 6 .0868 25.107 12.26 2.96 6.3472 2.2895 0.70 24% 1. 67 pass 
Z079 6.0941 25.137 12.26 2.97 6.3466 2. 2895 0.70 23% 1.68 pass 
Z080 6 .1068 25.140 12.26 2.97 6.3481 2. 2895 0. 70 23% 1.68 pass 
Z08 1 6 .0883 25 .142 12.26 2.97 6 .3496 2.2910 0.70 24% 1.67 pass 
Z082 6. 1043 25.158 12.27 2.97 6.3504 2.2910 0.70 23% 1.68 pass 
Z083 6. 0921 25 .125 12.26 2.96 6.3468 2.2895 0.70 24% 1. 68 pass 
Z084 6 .0846 25.1 33 12.26 2.97 6 .3497 2. 29 10 0 .70 23% 1.67 pass 
Z085 6.0969 25.147 12.26 2.97 6.3493 2 .2910 0.70 24% 1.68 pass 
Z086 6.1390 25.1 84 12.26 2 .97 6.3497 2.29 10 0.70 23% 1.69 pass 
Z087 6 .0842 25.128 12.26 2.97 6.3456 2 .2895 0 .70 23% 1.67 pass 
Z088 6 .0970 25.114 12.25 2 .96 6.3453 2.2895 0 .70 24% 1.68 pass 
Z089 6.0965 25.138 12.26 2.97 6.3484 2.2895 0.70 23% 1. 68 pass 
Z090 6. 0858 25.106 12.26 2.96 6.3465 2 .2895 0 .70 24% 1. 68 pass 
Z091 6.0866 25.135 12.25 2.96 6 .3475 2.2895 0 .70 24% 1.67 pass 
Z092 6. 11 02 25.167 12.26 2 .97 6 .3447 2.2880 0.70 23% 1. 68 pass 
Z093 6.0899 25 .137 12.26 2. 97 6.3448 2.2880 0.70 23% 1. 67 pass 
Z094 6 .1341 25.147 12.25 2.97 6.3459 2.2895 0 .70 23% 1.69 ass 
Z095 6.104 3 25.144 12.27 2.97 6.3459 2 .2895 0 .70 23% 1. 68 ass 
Z096 6.1043 25.111 12.26 2.96 6.3474 2.2895 0.70 24% 1.68 ass 
Z097 6.0950 25 .128 12.25 2.96 6.3461 2. 2895 0 .70 24% 1.68 pass 
Z098 6. 1224 25.180 12. 27 2.98 6.3451 2. 2895 0.70 23% 1.68 pass 
Z099 6.0865 25.114 12 .27 2.97 6.3466 2 .2895 0.70 23% 1.67 pass 
2100 6. 1354 25 .132 12.25 2.96 6.3492 2.2910 0 .70 24% 1.70 oass 

Comments 
Average weight per overcoated particle from combined results of 2 independent measurements (W09081401 and W0908 1402). 

9 IC(- 0 ~ 
Operator Date 

/-(2- (0
L-__________~____________~ate~________________________~ 
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Data Report Form DRF-24B: Compact Matrix Density 

Procedure: AGR-CHAR-DAM-24 Rev. 6a 
Operator: Dunbar, Barker Hunn West 

Compact lot ID: LEU11-0P2-2 
Compact Lot description: AGR-2 B&W U02 Fuel from G73H-1O-9308SB 

Filename: \mc-agr\AGR\CompactDlmenslons LEUII-OP2 DRF24R6a.xls 

Avera e wei ht er TRISO article 1.462E-03 
Avera e wei ht er overcoated article : 4.0S3E-03 


Ave ra e TRISO article volume cm3 : 4.4S0E-04 


Acceptance criteria for matrix density: I> 1.45 

Compact Compact Weight Length Av. Diameter Compact Volume Charge Weight Particle Weight Particle Volume Matrix Density Accept? 
Packing Fraction 

ID Number (0) (mm) (mm) (em3) (0) (0) (em3) (0/em3) (oass or fall 
2101 6.0922 25.100 12.26 2 .96 6.3450 2.2895 0. 70 24% 1.68 pass 
2102 6.0919 25.095 12.25 2.96 6.3484 2.2895 0.70 24% 1.68 pass 
2103 6.1294 25.114 12.27 2.97 6. 348 1 2.2895 0.70 23% 1.69 pass 
2104 6. 1022 25.142 12.27 2.97 6.3465 2 .2895 0.70 23% 1.68 pa ss 
2105 6.0773 25.138 12 .28 2.97 6.3453 2 .2895 0.70 23% 1.66 pass 
2106 6.1068 25.147 12.27 2.97 6.3486 2.2895 0.70 23% 1.68 pass 
2107 6.0866 25.135 12.26 2.97 6.3465 2.2895 0.70 23% 1.67 pass 
2108 6.1399 25.109 12.26 2.96 6.3477 2.2895 0.70 24% 1.70 pass 
2109 6.0896 25.123 12.26 2.97 6.3455 2.2895 0.70 23% 1.67 pass 
2110 6.0995 25.126 12.25 2.96 6.3489 2.2895 0.70 24% 1.68 pass 
2111 6.1015 25.151 12. 27 2 .97 6.3474 2.2895 0.70 23% 1.67 pass 
2112 6. 1339 25 .099 12.27 2.97 6.3462 2.2895 0.70 23% 1. 69 pass 
2113 6 .0856 25.123 12.26 2.97 6.3460 2.2895 0.70 23 % 1.67 pass 
2114 6 .076 2 25 .144 12.27 2.97 6.3457 2.2895 0.70 23% 1.66 pass 
2115 6.1022 25.167 12.27 2.97 6.3476 2.2895 0.70 23% 1.67 pass 
2116 6.0924 25. 147 12.27 2.97 6.3470 2.2895 0.70 23% 1.67 pass 
2117 6 .0856 25.142 12.27 2.97 6.3473 2.2895 0.70 23% 1.67 pass 
2118 6.0896 25.123 12.26 2.97 6.3462 2.2895 0.70 23% 1.67 pass 
2119 6.0741 25.099 12.27 2.97 6.3473 2.2895 0.70 23% 1.67 ---'pass 
2120 6.0703 25.096 12.27 2.97 6.3470 2.2895 0.70 24% 1.67 pass 
2121 6 .0950 25.143 12.26 2.97 6.3487 2.2895 0.70 23% 1.68 ~ss 

2122 6.1342 25.171 12.26 2.97 6.3485 2.2895 0.70 23% 1.69 pass 
2123 6.0978 25.129 12.26 2.97 6. 3470 2.2895 0.70 23% 1.68 pass 
2124 6.1039 25 .125 12.27 2.97 6.3479 2.2895 0.70 23% 1.68 ass 
2 125 6.0853 25 .133 12.27 2.97 6.3448 2.2880 0.70 23% 1.67 ass 
2126 6.1411 25.132 12.26 2.96 6.3457 2.2895 0.70 24% 1.70 pass 
2127 6.1158 25.137 12.27 2.97 6.3438 2.2880 0.70 23% 1.68 pass 
2128 6.0947 25.140 12.26 2.97 6.3442 2.2880 0.70 23% 1.68 pass 
2129 6 .1264 25.143 12.27 2.97 6.3490 2.2895 0.70 23% 1.68 pass 
2130 6.1025 25.149 12.27 2.98 6.3452 2.2895 0.70 23% 1.67 pass 
2131 6 .0870 25.109 12.27 2.97 6.3464 2.2895 0.70 23% 1.67 pass 
2132 6.1354 25.162 12.27 2.98 6.3448 2.2880 0.70 23% 1. 69 p~ss 

2133 6.0952 25.111 12.28 2.97 6.3467 2.2895 0.70 23% 1.67 _pass 
Z1 34 6.0790 25.146 12.28 2.98 6.3486 2.2895 0.70 23% 1.66 pass 
2135 6.1198 25.128 12.26 2 .97 6.3484 2.2895 0.70 23% 1.69 pass 
2136 6.0966 25.157 12.28 2.98 6.3477 2.2895 0.70 23% 1.57 pass 
2137 6.1086 25.149 12.28 2.98 6.3464 2.2895 0.70 23% 1.67 pass 
2138 6.0970 25.110 12.28 2.97 6.3444 2.2880 0.70 23% 1. 67 pass 
2139 6.0918 25.101 12.28 2.97 6.3459 2.2895 0.70 23% 1.57 pass 
2140 6.1372 25 .144 12.28 2.98 6.3510 2.2910 0.70 23% 1. 69 pass 
Z14 1 6.0982 25.125 12.28 2.98 6.3496 2.2910 0.70 23% 1.67 pass 
2142 6.0985 25.146 12.29 2.98 6.3457 2.2895 0.70 23% 1.67 pass 
2143 6.1088 25.201 12.28 2.99 6.3454 2.2895 0.70 23% 1.67 pass 
2144 6.0896 25.151 12.27 2 .97 6.3446 2. 2880 0 .70 23% 1.67 pass 
2145 6.0878 25.161 12.26 2.97 6.3463 2.2895 0.70 23% 1.67 pa ss 
2146 6.0920 25.128 12.27 2.97 6.3439 2.2880 0 .70 23% 1.67 pa ss 
2147 6.1164 25.100 12.28 2.97 6.3484 2.2895 0.70 23% 1.68 pass 
Z148 6.1121 25.133 12.27 2.97 6.3470 2.2895 0.70 23% 1.68 pass 
2149 6.0877 25.132 12.27 2.97 6.3438 2.2880 0. 70 23% 1.67 pass 
2150 6.1128 25.126 12.27 2 .97 6.3499 2.2910 0 .70 23% 1.68 pass 

Comments 
Average weight per overcoated particle from combined results of 2 independent measurements (W09081401 and W09081402). 

Operator Date 

/-(2- (D 
~ QC Supervisor Date 

~ 
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Data Report Form DRF-24B: Compact Matrix Density 

Procedure: AGR-CHAR-DAM-24 Rev. 6a 
Ooerator: Dunbar Barker Hunn West 

Compact lot 10: LEUll-0P2-Z 
Compact Lot descrl tion: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Filename: \ \ mc-aQr\AG R\CompactDimenslons\LEU 11-0P2 DRF24R6a.xls 

Avera e wei ht er TRISO article : 1.462E-03 
Avera e wei ht er overcoated article : 4.053E-03 


Avera e TRISQ article volume cm3 : 4.450E-04 


Acceptance criteria for matrix density:! > 1.45 

Compact Compact Weight Length Av. Diameter Compact Volume Charg e Weight Particle Weight Particle Volume Matrix Density Accept?
Packing Fraction 

10 Number (0) (mm) (mm) (em3) (0) (0) (em3) (o/em3) (Dass or fai l) 
Z1 51 6 .0982 25 .104 12.25 2.96 6.3449 2 .2880 0.70 24% 1.68 pass 
Z152 6.0894 25.107 12.28 2.97 6 .3455 2.2895 0.70 23% 1. 67 pass 
Z153 6.1035 25.152 12.27 2.98 6 .3478 2. 2895 0.70 23% 1. 67 pass 
Z154 6.1087 25.156 12.28 2.98 6 .3467 2.2895 0.70 23% 1.67 pass 
Z155 6.0840 25.143 12.28 2.98 6.3450 2.2895 0 .70 23% 1.66 ass 
Z1 56 6.0941 25.125 12.27 2.97 6.3487 2.2895 0.70 23% 1.67 pass 
Z157 6.0844 25.130 12.28 2.98 6.3491 2.2910 0.70 23% 1.66 pass 
Z158 6 .0799 25.101 12.27 2.97 6 .3452 2.2895 0.70 23% 1.67 pass 
Z1 59 6.1297 25.159 12.28 2.98 6 .3460 2.2895 0.70 23% 1.68 pass 
Z160 6.0878 25.130 12.26 2.97 6.3460 2.2895 0.70 23% 1.67 pass 
Z161 6 .1107 25.126 12.28 2.98 6.3490 2.2895 0.70 23% 1. 68 pass 
Z162 6.1015 25.125 12.28 2.97 6.3470 2. 2895 0.70 23% 1. 67 pass 
Z163 6.0932 25.130 12.28 2.97 6.3462 2.2895 0.70 23% 1. 67 Q.ass 
Z154 6.0992 25.123 12.28 2.98 6.3461 2.2895 0.70 23% 1.67 'pass 
Z165 6.0912 25.083 12.27 2.96 6.3469 2.2895 0.70 24% 1.68 pass 
Z166 6.1253 25.124 12.28 2.98 6.3447 2 .2880 0.70 23% 1.68 pass 
Z167 6.0908 25.132 12.25 2.96 6.3487 2.2895 0.70 24% 1.68 pass 
Z168 6.1011 25.124 12.26 2.96 6.3489 2.2895 0.70 24% 1.68 ass 
Z169 6 .0785 25.140 12.27 2.97 6.3463 2.2895 0 .70 23% 1.66 pass 
Z170 6 .1455 25.168 12.28 2.98 6.3486 2 .2895 0 .70 23% 1.69 pass 
Z171 6 .1104 25.158 12.28 2.98 6.3490 2.2895 0.70 23% 1.68 pass 
Zl72 6.0897 25.111 12.27 2.97 6.3458 2.2895 0.70 23% 1.67 pass 
Z173 6.0898 25.112 12.28 2.97 6.3488 2 .2895 0 .70 23% 1.67 pass 
Z174 6.0965 25.144 12.27 2.97 6.3470 2 .2895 0.70 23% 1.67 pass 
Z175 6.1379 25.143 12.26 2.97 6.3464 2.2895 0.70 23% 1.70 pass 
Z176 6 .0979 25.115 12.27 2.97 6.3479 2.2895 0.70 23% 1.68 pass 
Zl77 6.1120 25.107 12.27 2.97 6.3475 2.2895 0.70 23% 1. 68 pass 
Z178 6 .1436 25.137 12.27 2.97 6.3465 2.2895 0.70 23% 1.69 pass 
Z179 6.1361 25.135 12.27 2.97 6.3459 2.2895 0.70 23% 1.69 pass 
Z180 6 .1018 25.153 12.27 2.98 6.3487 2.2895 0.70 23% 1.67 pass 
Z18 1 6.1057 25.146 12.27 2.97 6.3466 2.2895 0.70 23% 1. 68 pass 
Z182 6.0987 25.120 12.27 2.97 6.3499 2 .2910 0 .70 23% 1. 68 pass 
Z183 6.0887 25.152 12.28 2 .98 6 .3483 2.2895 0.70 23% 1.67 pass 
Z184 6.0845 25 .159 12.28 2.98 6.3462 2.2895 0.70 23% 1.66 pass 
Z185 6 .0766 25.105 12.28 2.97 6.3471 2.2895 0.70 23% 1.67 pass 
Z186 6.0890 25.110 12.28 2.97 6.3474 2.2895 0.70 23% 1.67 pass 
Z187 6.1087 25.159 12.27 2.98 6 .3448 2.2880 0 .70 23% 1.68 pass 
Z188 6.1028 25.133 12.27 2.97 6.3470 2.2895 0.70 23% 1.68 pass 
Z189 6.0976 25.124 12.27 2.97 6 .3476 2 .2895 0.70 23% 1.67 pass 
Z190 6. 0808 25.102 12.28 2.97 6.3477 2.2895 0.70 23% 1.67 pass 
Z191 6 .0926 25.134 12.27 2.97 6 .3468 2.2895 0.70 23% 1.6 7 pass 
Z192 6 .0909 25.143 12.27 2.97 6 .3463 2.2895 0 .70 23% 1.67 pass 
Z193 6. 0909 25.115 12.27 2.97 6.3445 2.2880 0 .70 23% 1. 67 pass 
Z194 6 .0972 25.107 12.28 2.97 6.3485 2.2895 0.70 23% 1.67 pass 
Z195 6.0915 25.107 12.28 2.97 6.3484 2.2895 0.70 23% 1.67 pass 
Z196 6.0895 25.1 32 12.28 2.98 6.3465 2.2895 0.70 23% 1.67 pa ss 
Z197 6.0985 25.142 12.28 2.98 6.3461 2.2895 0.70 23% 1.67 pass 
Z198 6.0855 25.140 12.28 2.98 6.3468 2.2895 0.70 23% 1.67 pass 
Z199 6.1384 25.143 12.26 2.97 6.3470 2.2895 0.70 23% 1.69 pass 
Z200 6 .0657 25.101 12.27 2.97 6 .3479 2.2895 0 .70 23% 1.66 pass 

Comments 
Average weight per overcoated particle from combined resu lts of 2 Independent measurements (W09081401 and W09081402). 

9- 1<.;- 0 r 
Operator _-<....__..... Date 

/-12-(D 
f QC Supervisor 

~~ 
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Data Report Form DRF·24B: Compact Matrix Denslty'====:::::::====:::==::=======:..:J 

Procedure: AGR-CHAR-DAM-24 Rev. 6a 
Operator: Dunbar Barker, Hunn West 

Compact lot ID: LEUll-0P2-2 
Compact Lot descrl tion: AGR-2 B&W U02 Fuel, from G73H·1O-93085B 

Filename: \\mc-a r AGR CompactDlmensions LEUll-OP2 DRF24R6a.xls 

Avera e wei ht er TRISO article : 1.462E-03 
Avera e wei ht er overcoated article : 4.053E-03 


Avera e TRISO article volume cm3 : 4,4S0E-04 


Acceptance criteria for matrix density: I?: 1 .45 

Compact Compact Weight Length Av. Diameter Compact Volume Charge Weight Particle Weight Particle Volume Matrix Density Accept? 
Packing Fra ction 

ID Number (0) (mm) (mm) (em3) (0) (0) (cm3) (0/em3) (oa ss or fall 
2201 6 .1076 25.151 12.28 2.98 6.3493 2.2910 0.70 23% 1.67 pass 
2202 6.1375 25 .142 12.25 2.96 6.3470 2.2895 0 .70 24 % 1.70 pass 
2203 6.0864 25 .120 12.27 2.97 6.3462 2.2895 0 .70 23% 1.67 pass 
2204 
2205 
2 206 
2207 
2208 
2209 
2210 

Z211 

Z212 

Z213 

Z214 

Z215 

Z216 

Z217 

Z218 

Z219 

Z220 

Z221 

2222 

Z223 

Z224 
2225 

Z226 

2227 

Z228 

Z229 

Z230 

Z231 

Z232 

Z233 

Z234 

Z235 

Z236 

Z237 

2238 

2239 

2240 
Z241 

2242 

Z243 

Z244 
Z245 

Z246 

2247 

Z248 

Z249 

Z250 


Comments 
Average weight per overcoated particle from combined results of 2 Independent measurements (W09081401 and W09081402), 

- I {( - 0 
Dat_____________-' 

Operator 

/-12- (D 
QC Supervisor Date 

Da~re~___________..__~~wer 
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Data Report Form DRF'24C: Compact Tracking 

Procecure: AGR-CHAR-DAM-24 Rev. 6a 
Operator: Dunbar, Barker, Hunn, West 

Compact lot 10 LEUll-0P2-Z 
Compact Lot description AGR-2 B&W U02 Fu el, from G73H-1O-93085B 

Filename \\mc-ag r\AGR\CompactDimensions\LEUl l-0P2 ORF24R6a .xls 

Compact Compact G Compact Compact G Compact Compact G Compact Compact G Compact Compact G 
Z Number Number Z Number Number Z Number Number 2 Number Number Z Number Number 

ZOOl G021 Z051 G036 Z101 G123 2151 G029 Z201 G203 
Z002 Gl06 Z052 G012 Z102 G049 Z152 G068 Z202 G090 
Z003 G197 Z053 G041 Z103 G219 Z153 Gl03 Z203 G152 
Z004 G087 Z054 G171 Z104 G144 Z154 G018 Z204 
ZOOS G130 Z055 G098 Z105 G066 Z155 G158 Z205 
Z006 G060 Z056 G156 Z106 G010 Z156 G023 Z206 
Z007 G047 Z057 G124 Z107 G004 Z157 G183 Z207 
Z008 G147 Z058 Gl77 Z108 G099 Z158 G067 2208 
Z009 Gl01 Z059 G008 Z109 G120 Z1 59 G218 Z209 
ZOlO G071 Z060 G007 Z110 G039 Z160 G014 Z210 
ZOl1 G03s Z061 G185 Zl11 G210 Z161 G198 Z211 
Z012 G057 Z062 G059 Z112 G086 Z162 Gl 09 Z2 12 
Z013 G19s Z063 G170 Z113 G161 Z163 GO B Z21 3 
Z014 G180 Z064 G209 Z114 G1 82 Z164 G044 Z214 
Z015 G114 Z065 G062 Z115 G063 Z165 G116 Z215 
Z016 G078 Z066 G046 Z116 G192 Z166 G215 Z216 
Z017 G164 Z067 G135 Z117 G174 Z167 G058 Z217 
Z018 G206 Z068 G070 Zl18 G006 Z168 G073 Z218 
Z019 G107 Z069 G125 Z119 G166 Z169 G151 Z219 
Z020 G037 Z070 G202 Z120 G163 Z170 G081 Z220 
Z021 Gl72 Z071 G162 Z121 G054 Z171 G015 Z221 
Z022 G118 Z072 G194 Z122 G095 Zl72 G119 Z222 
Z023 G132 Z073 G167 Z123 G019 Z173 G181 Z223 
Z024 G139 Z074 G1s3 Z124 G205 Z174 G102 Z224 
Z025 G154 Z075 G121 Z125 G175 Z175 G083 Z225 
Z026 G138 Z076 G025 Z126 G094 Z176 G079 Z226 
Z027 G042 Z077 G022 Z127 G216 Zl77 G053 Z227 
Z028 G085 Z078 G187 Z128 G100 Z178 G082 Z2 28 
Z029 G084 Z079 G040 Z129 G220 Z179 G088 Z229 
Z030 G140 Z080 GOll Z130 G104 Z180 G136 Z230 
Z031 G089 Z081 G045 Z131 G052 Z181 G105 Z231 
Z032 G129 Z082 G212 Z132 G097 Z182 G137 Z232 
Z033 Gl17 Z083 G145 Z133 G026 Z183 G112 Z233 
Z034 Gll1 Z084 G188 Z134 G190 Z184 G150 Z234 
Z03S G093 Z085 G024 Z135 G043 Z185 G159 Z235 
Z036 G003 Z086 G096 Z136 G142 Z186 G173 Z236 
Z037 G009 Z087 G176 Z137 G207 Z187 G196 Z237 
Z038 G108 Z088 G056 Z138 G191 Z188 G027 Z238 
Z039 G160 Z089 G148 Z139 G143 Z189 G113 Z239 
Z040 G128 Z090 G069 Z140 G213 Z190 G165 Z240 
Z041 Gl22 Z091 G005 Z141 G189 Z191 G134 Z241 
Z042 G065 Z092 G032 Z142 G208 Z192 G002 Z242 
Z043 G020 Z093 G141 Z143 G064 Z193 G131 Z243 
Z044 G133 Z094 G091 Z144 G074 Z194 G146 Z244 
Z045 G217 Z095 G211 Z145 G178 Z195 G115 Z245 
Z046 G157 Z096 G126 Z146 G030 Z196 G186 Z246 
Z047 G193 Z097 G075 Z147 G199 Z197 G0 16 Z247 
Z048 G201 Z098 G214 Z148 G200 Z198 G184 Z248 
Z049 Gls5 Z099 G204 Z149 G033 Z199 G080 Z249 
Z050 G017 Z100 G092 Z150 G031 Z200 G149 Z250 

Comments 

s-IO-/O 
Operator Date 
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Oata Report Form ORF-240: Compact Charge Weight 

Procedure : AGR-CHAR-OAM-24 Rev. 6a 
Operator: Dunbar, Ba rker, Hunn West 

Com jlact lot ID: LEU ll -OP2-Z 
Com pact Lot description: AGR-2 B&W U02 Fuel from G73 H-10-93 085 B 

Filenam e: \ \mc-ag r\AG R \Com pactOi me ns ions\LEU 11-0 P2 ORF24R6a .xls 

Ana lytical balance ca li bration due date : 110/ 29/09 

Ta rget compact charg e weight (g) : 6. 3470 
Allowable tolerance in compact charge weight (g t 0 .0040 

Average weight per overcoated particle (g) : 4 .053E-03 
Approximate number of particles per compact : 1566 

Avera-.ge uranium loading per particle (Q; : 6.386E-04 
Approximate uranium loading per compact (q) : 1.000 

Compact Charge Weight Compact Charge Weight Compact Charge Weight Compact Charge We ight Compact Charge 
G Number (g) G Number (g) G Number (g) G Number (g) G Number Weigh t (q ) 

G001 6. 3478 G051 6.3454 G101 6.3455 G151 6.3463 G201 6.3477 
G002 6.3463 G052 6.3464 G102 6.3470 G152 6 .346 2 G202 6. 3490 
G003 6.3475 G053 6.3475 G103 6.3478 G153 6 .3494 G203 6. 3493 
G004 6.3465 G054 6.3487 G104 6.3452 G1 54 6 .3479 G204 6. 3466 
G005 6 .347 5 G055 6.3449 G105 6.3466 G1 55 6.3488 G205 6.3479 
G006 6.346 2 G056 6.3453 G106 6.3458 G156 6.3479 G206 6 .3474 
G007 6. 346 7 G0 57 6 .3453 G107 6.3488 G157 6.3449 G207 6 .3464 
G008 6.3475 G058 6. 3487 G108 6.3483 G1 58 6.3450 G208 6.3457 
G009 6.3472 G059 6.3482 G1 09 6.3470 G159 6 .347 1 G209 6 .3498 
G010 6 .348 6 G060 6.3474 G110 6.3454 G160 6.3462 G210 6 .3474 
GOll 6 .3481 G061 6.3487 GIll 6 .3490 G161 6.3460 G211 6.3459 
G012 6 .3460 G062 6.3449 G112 6.348 3 G162 6 .3462 G2 12 6.3 504 
GOB 6.3462 G063 6 .3476 G113 6.3476 G163 6 .347 0 G213 6.3510 
G014 6.3460 G064 6.3454 G1l4 6.3460 G1 64 6.3474 G214 6. 3451 
G0 15 6 .3490 G065 6 .3499 G1l5 6.3484 G1 65 6 .3477 G215 6 .3447 
G016 6. 3461 G066 6. 3453 G1l6 6 .3469 G166 6 .3473 G2 16 6.3438 
G017 6 .3444 G067 6 .3452 G1l 7 6 .3471 G167 6 .3475 G2 17 6 .3464 
G018 6.3467 G068 6. 3455 G1l8 6.3471 G168 6 .3438 G218 6 .3460 
G0 19 6.3470 G069 6 .3465 G1l9 6.3458 G169 6 .347 0 G2 19 6. 3481 
G020 6 .3468 G070 6.3466 G120 6 .3455 G1 70 6. 3464 G220 6.3490 
G021 6 .3462 G071 6.3471 G121 6.3448 G17 1 6 .349 1 G221 
G022 6.3484 G072 6.3464 G122 6.3450 Gl72 6.3451 G222 
G0 23 6.3487 G073 6 .3489 G123 6.3450 G173 6. 3474 G223 
G024 6 .3493 G074 6 .3446 G124 6 .3474 G174 6 .3473 G224 
G025 6. 3489 G075 6 .3461 Gl25 6. 3453 G1 75 6 .3448 G225 
G026 6 .3467 G076 6.3458 G126 6.3474 G1 76 6. 3456 G226 
G027 6 .3470 G077 6.3492 G127 6. 344 5 Gl77 6 .3448 G227 
G028 6. 348 3 G078 6 .3460 G128 6.3464 G178 6.3463 G228 
G029 6. 3449 G079 6 .3479 G129 6 .3466 G1 79 6 .3479 G229 
G030 6. 3439 G080 6.3470 G130 6 .3491 G180 6 .3446 G230 
G031 6.3499 G081 6.3486 G131 6.3445 G181 6 .3488 G231 
G032 6.3447 G082 6.3465 G132 6.3487 G182 6.3457 G232 
G033 6 .3438 G083 6.3464 G133 6.3466 G183 6 .3491 G233 
G034 6. 3490 G084 6 .3477 G134 6. 3468 G1 84 6 .3493 G234 
G035 6.3470 G08 5 6.3509 G135 6.3458 G185 6.3474 G235 
G0 36 6. 3470 G086 6.3462 G136 6.3487 G186 6 .3465 G236 
G037 6 .3488 G087 6.3495 G137 6.3499 G187 6 .3472 G237 
G038 6. 3496 G088 6.3459 G138 6 .3464 G188 6.3497 G238 
G039 6 .3489 G089 6.3441 G139 6.3472 G189 6. 3496 G239 
G040 6 .3466 G090 6.3470 G140 6.3458 G190 6 .3486 G240 
G041 6 .3488 G091 6.3459 G141 6.3448 G1 91 6 .3444 G241 
G042 6.3466 G092 6 .3492 G142 6 .3477 GI92 6.3470 G242 
G043 6 .3484 G093 6.3461 G143 6 .3459 G193 6.3458 G243 
G044 6.346 1 G094 6 .3457 G144 6.3465 G1 94 6 .3463 G244 
G045 6 .3496 G095 6.3485 G145 6 .3468 G1 95 6. 3453 G245 
G046 6.3476 G096 6 .3497 G146 6.3485 G196 6 .3448 G246 
G047 6. 3470 G097 6.3448 G147 6. 3483 G1 97 6.3448 G247 
G048 6.3478 G098 6.3480 G148 6.3484 G1 98 6 .3490 G248 
G049 6.3484 G099 6.3477 G149 6.3479 G199 6.3484 G249 
G050 6 .348 2 G100 6 .3442 G150 6.3462 G200 6. 3470 G250 

Comments 

Average weight per Qvercaated particle from combined results of 2 independent measurements (W09081401 and W0908 1402) . 


Ope tor " ______ Oate 
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Data Rep9rt Form DRF-2li : Fuel C;ompact Mean Uranium Loading 

Procedure : AGR- CHAR-DAM-25 Rev. 2 
Operator : Montgomery 

Compact lot ID : LEU11-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H- lO-93085B 

Filename: \ \mc-agr\AGR\UraniumLoading\LEU 11-0P2-Z DRF25R2.xls 

Compact ID number : 
First Leach 

Sample tube ID number : 
Radiochemical laboratory analysis number: 

Weight U in leach (g) : 
Uncertainty in weight U in leach (g) : 

Second l each 
Sample tube ID number : 

Radiochemical laboratory analysis number: 
Wei ght U in leach (g) : 

Uncertainty in weight U in leach (g) : 
Total Measured U 

Weight U in compact (q : : 
Uncertainty in weight U in compact ( q ) : 

Sample 1 
Z050 

I Sample 2 
Z113 

I 
I 

Sample 3 
Z11 0 

Sample 4 
Z160 

Sample 5 
Z135 

Sample 6 
Z15 1 

U09lO 1501 
2303-001 

0. 997 
0. 007 

U09101502 
2303-002 

0.997 
0.007 

U09lO 1503 
2303-003 

0.984 
0.007 

U09101504 
2303-004 

0.986 
0.007 

U09 101505 
2303-005 

0 .992 
0 .007 

U09lO1506 
2303-006 

1.003 
0.007 

U09101601 
2303-007 
1.51E-04 
1.51E-05 

U09101602 
2303-008 
3.48E-04 
3.48E-05 

U09 101603 
2308-009 
4.59E-04 
4.59E-05 

U09101604 
2308-0lO 
1.10E-03 
1.10E-04 

U09101605 
2308-011 
2.16E-04 
2.16E-05 

U09101606 
2308-012 
5.23E-04 
5.23E-05 

0.997 
0.007 

0.998 
0.007 

0.985 
0 .007 

0.987 
0.007 

0.992 
0.007 

1.004 
0.007 

Mean uranium loadin U/com act : 0.994 
Stan dard deviation in mean uran ium loading (gU/compact): 0.007 

Comments 
Leach 1 was analyzed by Davies-Gray titration method. Leach 2 wa s analyzed by ICP-MS, due to low U concentration . 
wt . % U235 enrichment : sample 1 =9.63; sample 2 = 9.62; sample 3 = 9.62; sample 4 = 9.62; sample 5 = 9.62; sample 6 = 9.62. 
Davies gray : initial known U recovery = lO0.48%; final known U recovery = 100.69%; blind titration U recovery = 100.92% 
Uncertainty in Davies-Gray (0.7%) based on average of measured % recovery data for this analysis. 
Checked against official results of analyses for RMAL2303 by FCM on 11/19/2009 

3/ IO/JOfO 
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Data Report Form DRF·2S : FuelCompacfMean Uranium Loading 

Procedure : AGR·CHAR·DAM·25 Rev. 2 
Operator: Montgomery 

Compact lot m: LEU11-0P2-l 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-1O-93085B 

Filename: \ \mc-agr\AGR\UraniumLoading\LEU 11-0P2 -l Reanalysis DRF25R2.xls 

Sample 1 . Sample 2 I Sample 3 I Sample 4' I Sample S I Sample 6 
Compact m number: lOSO l113 I l110 I l 160 I l13S I llS1 

First Leach 
Sample tube m number: U09101501 U09101502 I U09101503 I U09101504 I U09101505 I U09101506 

Radiochemical laboratory analysis number: 2382-001 2382-002 I 2382-003 I 2382-004 I 2382-005 I 2382-006 
Weight U in leach (g): 0.994 0.995 I 0.984 I 0.983 I 0.992 I 0.998 

Uncertainty in weight U in leach (g): 0.007 0.007 0.007 0.007 0.007 0.007 
Second leach 

Sample tube m number: U09101601 U09101602 I U09101603 I U09101604 I U09101605 I U09101606 
Radiochemical laboratory analysis number: 2303-007 2303-008 I 2308-009 I 2308-010 I 2308-011 I 2308-012 

Weight U in leach (g' : loS1E-04 3.48E-04 4.S9E-04 lolOE-03 2.16E-04 5.23E-04 
Uncertainty In weight U in leach (g): lo51E-05 3.48E-05 4.59E-05 lol0E-04 2.16E-05 5.23E-05 

Total Measured U 
Weight U in compact (g): 0.995 0.995 I 0.984 I 0.984 I 0.992 I 0.998 

Uncertainty in weight U in compact (g): 0.007 0.007 I 0.007 I 0.007 I 0.007 I 0.007 

0.991 
0 .006 

Comments , 
Analysis of leach solutions was repeated because of higher than normal uncertaintyin first analysis. 

Leach 1 was analyzed by Davies-Gray titration method. D.G. data from 2nd analysis. Leach 2 was analyzed by ICP-MS, due to low U concentration. 

wt. % U235 from initial Davies-Gray titration samples: sample 1 = 9.63; sample 2 = 9.62; sample 3 = 9.62; sample 4 = 9.62; sample 5 = 9.62; sample 6 = 9.62. 
Davies gray: initial known U recovery = 100.49%; final known U recovery = 100.66%; blind titration U recovery = 100.84% 
Uncertainty in Davies-Gray (0,7%) based on average of measured % recovery data for this analysis. 
Checked against official results of analyses for RMAL2382 by FCM on 11/19/2009 

Date 
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_ Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldation Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montoomerv 

Compact lot !D: LEU11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel f rom G73H-10-93085B 

Comoact!D numbers: 043 202 168 112 033 
DRF filename: \\mc-aqr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 01.xls 

Mean avera e wei ht uranium er article 6.386E-04 

Uncertainty in mea n average weight uranium per particle (g): 7.0E-07 


First Leach Second Leach Total 

, solution .090916C .090918C 
Number of comoacts 

Total VO I~ of leach solution (m!' l26. l 3C 

Radiochemical laboratorv analvsis number: 2250-0C 2250-006 
Measured uranium concentration ua/mll 7. OE-03 .. 81E-0: 

. in uranium uo/ml ' OE-04 .8i'E-04 
Welqht uranium leac hed (q ' 8. J5E-07 2.35E-( 

Uncertaintv in weiaht uranlu·m' lea.: lied (01 8. J6E~08 2.36E=08 9.26E-Oil 
Effective number of exposed kernels : 

Jncertainty In effective number of exoosed kernels: O. 

Measured I of impurity In sample (uq/ml) < 4.12E-02 < 4.12E-02 Fe 
Jncorrected weiqht of impurity in sam ole Uq): < 5.19 < 5.36 < .55 

Fe Weiaht of imouritv I blank ua l: < 6~ 18 <5.19 
Min imum corrected weigh t of impurity in sample Uq): 00 O.OC 00 

Ma ximum corrected weiaht of imourity in samole ual: 5.19 5.36 .55 
Measured ennron',."n" of imouritv in samole ua/mll: .33E-02 13E-03 Cr 

weight of impurity in samole Uq): .68 .OC 2 
Cr Weiaht of imouritv In blank ual: < .3C T4 

Minimum corrected weiaht of Imouritv In sam ole ual : 18 I.or 
Maximum corrected welqht of Impurity in sam ole Uq) : .68 I.OC 
Measured Ion of Imouritv in samole uo 'ml < 1.91E-03 < .91E-03 Mn 

weight of impurity in sample uo < .24 < 0 .25 < 0.49 
Mn Weiqht of Impuritv in blank uo < .29 < .24 

Minimum corrected weio ht of Imouritv In sa mole Co 00 .OC -0:00 
Maximum corrected wei ght of impurity In sample uo 0.24 0.25 .49 
Measured I of Impurity In samole uo, mil : < .62E-0 3 < .62E-03 Co 

Uncorrected welaht of ImoL tv In samole uol: < .2C < < .41 

Co Weight of impurity In blank ua): < .24 < .20 
Minimum corrected weioht of Imouritv In samole ual : 0.00 o:Oc o:OcI 

Maximum corrected weioht of Impurity In sample ua l : 0.20 .2: 0.4] 

Measured I I of impurity in sarnole (ua/mll: .< !l.OOE:O:l <a:OoE-03 iii 
weiaht of imouritv in sam ole ua ' : < . <1'04 < -:os 

Ni Welaht of imouritv in blank ua : < .20 < 
Minimum corrected weight of impurity in sample Uq" 0.00 I.OC 00 
Maximum corrected weiaht of imourity in sam ole uol : 01 JJ4 '.05 
Measured i )n of Imouritv in samole (ua/ml 9.02E-01 8.8~F-O · Ca 

weight of Impurity In sample (Uq : l3.65 l 5.05 228.70 
Ca Weiqht of Impurity in blank (ua : .85 3i5:37 

Minimum corrected weight of Impurity In sample (Ug : 4: .80 84.68 l 26.49 
Maximum corrected welqht of Imourity In samole (ua : 4: .8e 84 .68 l 26 .49 
Measured cion of imouritv In samole (uo/ml ' : 9.64E-01 2. 52E-O 


, in sample (uo' . 121.46 32. 76 

AI Weiqht of impurity in blank (uo : 12 18 35-.53 


Minimum corrected weiaht of imouritv in samole (uo : 109.28 
Maximum corrected weight of impurity In sample (Uq) : .09 .28 .00 
Measured i , of impurity in samole (ua 'ml): 6.47E:02 4. 79E-02 Ti 

I weiaht of Imouri tv ins"mole 'ca : -8-:i5 6.11 14.38 
TI Weight of Impurity In blank :Uq : < .20 6 .35 

Minimum corrected weiqht of Impurity in samole 'ua : 6.95 l.OD 6.95 
Maximum :orrected weioht of Imouritv in samole 'ua : 815 ),00 815 
Measured I of impur it y in sample (uo/m/): 2.98E-01 5:29E--=Oi V 

I weiqht of impurit y in sa m ole (ua 37.55 -6 :88 44.4: 
V Weiaht of Imouritvll'll:>lank (uo : < .3C 8 .28 

Minim um corrected weioht of impurity in sample (uo : 37 .25 00 37. 25 
Maximum corrected welqht of imouritv In samole (uo '. 55 LOO 3'55 

Data checked a9ainst the official resul ts of analyses for RMAL2250 by FCM on 11/10/2009. 

/- .17-aoIO 
_____Datet-_______...... 
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Data Report Form DRF-26A: MeasUrement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. I 
Operator: Fred Montaomerv 

Compact lot 10: LEU11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H- I 0-93085B 

Comoact ID numbers: 145 027 105 119 167 
DRF fil ename: \\mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26Rl 01.xls 

Mean avera e wei ht uranium er article 6.386E-04 

Uncertainty in mean averaqe welqht uranium per pa rticle (q) : 7.0E-07 


First Leach 

ueconsol I ch solution IC 
Number of compacts: 

Total volume of leach 'solUtion (ml : 132. 

Radiochemical laboratorv analvsls numb. : 150-00: 2250-007 
Measured uranium (uolml : .37E-0: .R9 E-OJ 

Uncertainty In uranl Jm ,(ualml : .37E-04 .89E-04 
Weioht uranlurn leachee : 9.73E-07 ~ 

Uncertainty in weight uranium leachec 9. 74E-08 .42F-OR .OOF-( 
Effective number of exposed kernel : 0.0 O. 

Uncertainty In e.numberof~kernels 0.0 1:0 0:0 

1ii....IIIii.ed iicent ii- mll .: .1< 4 ..il 2E_cil)2·.I!iI<iI:.4 . IE_c Fe··~Measuur con. . ratiion I of impuri tv In samplle (BuoJ./ll I . il ..~ i iiIIlll• m•• 

I weiaht of Impuritv In samole (uo < 5.44 < 5. <
Fe Weiaht of impurity in blank (ua < 6.18 < 5.19 


Minimum corrected weiaht of impurity in samole (ua O.OC .00 i:"oc 
Maximum corrected weight of impurity In sample (ua 5.44 5.2: 10.7: 
Measu red of impurity in sample (ua/ml) 9.93E-038.6ilE-03 Cr 

I weioht of impurltv in sampleCUci .31 10 2.4t 

Cr Welaht of impurity In blank ua' < .30 14 


Minimum corrected weicht of Impurity In sample ua : .. 0: 00 

Maximum corrected weiaht of impurity In sample (ua) .31 00" 

Measured of impurity In sample (ua/ml) < .9IE-03 < 1.9 1E-03 Mn 


I welaht of impurity In sample ua: < 0.15 < .24 < 0.50 

Mn Weiaht of impurity In blank ua ' < 0. 19 <D.24 


Minimum corrected weiaht of impurity in samole uo: 00 .00 

Maximum corrected weiaht of impurity In sample ua : .25 .24 .50 

Measured tion of Impurity In sample ua/ml < .62E-C < .62E-03 Co 


I weiaht of impurity in samole u01 < < 0.2: < 1.42 

Co Weight of impurity In blank ua) < .24 < 0.2C 


Min imum corrected weiaht of Impurity In sample (ua) 1.00 0:00 .00 

Maximum corrected weight of Impurity In sample (ua .2: .2 : 1.42 

Measured ' impuritv in sample (ua,'ml < 8 . 00E~03 < 8.00E-03 NI 


I welal of Impuritv in samole ua1 < 06 < .0: < 2.08 

Ni Weight of Impuri ty In blank ua) < .20 < .0: 


Minimum corrected weiaht of impurity in sample ua) .00 00 .00 

Maximum corrected weial . of Impurity in sample UC) l.06 )2 2.08 

Measured of impurity In sample (ua/ml) 7.13E-Ol """"6.88E-01 Ca 


I welaht of Impurity In sample ua: 94. 12 88.06 IR: 18 


Ca Weiaht of impurity In blank uo: .. 85 30. 37 

Minimum corrected weiaht of Impurity In sa mple ua ) .27 57.70 


Maximum corrected weiaht of impurity in s,'-ni"le ua) 5~ .70 79 .96 

Measured of impurit y in sample (ualml) 9.14E-Ol 2.4aE-Oi AI 


I weiaht of impurit y In sample (ua) : 120.65 """"3T.74 15: .39 

AI Weiaht of impurity I blankua): 18 1~ . ~ 


Minimum corrected weight of Impurity In sampleua 108.47 O.OC .08.47 

Maximum corrected welaht of Impuritv In sample ua 108.47 --OM 

Measured concent ration of impurltv In samole 'ualml) 5.84E-02 4 . 1 ~F-07 TI 


Jncorrected weight of impurity In sampleua '.7 5.57 .28 

TI Weiaht of impurity In blank ua < .2C 6: 35 


Minimum corrected weiaht of Impurity In samole u a) 6. 5 0( 6.5 

Maximum corrected weight of impurity in sa mple ua O.OC 

Measured I of impurity in samole (ua/ml) 2.88E-C 5.46E-0: v 


Jncorrected weiaht of impurity \ samole 'ua): 38 n.aa 45.00 

v Weight of impurity in blank 'uaJ: < 0. 3C 8,28 


Minimum corrected weiaht of impurity in sampleua): 3' 72 """"O:Q[ 

Maximum corrected weiaht of imouritv in S"mplellO) : 38 )2 O.OC 38. )2 


~_____________________________________ Commen~,______,______________________________~ 

Data checked against the offi cial results of analyses for RMAL2250 by FCM on 11/10/2009. 

/-'J.l-J..O I 0 
Date 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Ooerator: Fred Montoomerv 

Compact lot 10: LEUll-OP2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-1O-93085B 

Compact 10 numbers: 137 064 175 009 195 
DRF filename: \\mc-agr\AGR\Leach8urnLeach\LEU 11-0P2-Z DRF26R l 01.xls 

Mean avera e wei ht uranium er article 6.386E-04 

Uncertainty in mean average weight uranium per particle (g): 7.0E-07 


First Leach Second Leach Total 

i I I solution : L09091803 
Number of comoacts: 

rotal volume of leach solution (ml 127. 19.0 

I laboratorv analvsls number: 2250-00: 2250-008 
Measured uranium ua/ml 7.09E-03 ~94E -03 

Uncertainty In uranium on ua/ml 09E-04 .Q4E-04 
Weioht Jranium leached : 9.00E-07 2. l E-07 

Uncertaint y in welaht Jranium leached : -g. 1E~8 

Effective number of exposed kernel 1.0 0.0 
Uncertalntv in effective number of exposed kernels 1.0 0.0 

Measured of impurit y in sample (wo/ml) : < 4. 12E-02 <4.i2E-oi Fe 

I weioht of impurity in sample (ua) < 5.13 <: 4. 9C -<: 14 


Fe Weiaht of Imourity in blanl ua : < 6.18 < 5 .1 9 

Minimum corrected weight of impurity in sample wo : I.OC 00 I.OC 


Maximum corrected weioht of Impurity in sample (ua) 5.23 -,1:90 14 

Measured of imouritv In samole uo/ml 7.56E-03 .17E-02 Cr 


I weioh t of impurity in sample wo ; 1.96 .39 2.35 

Cr Weiaht of impurity in blank ua' < 0 .3C 114 


Minimum corrected weight of impurity In sample wo; ) .66 0.2 5 ).9 

Maximum corrected weioht of impurity in sample ua' 1.96 15 

Measured I of Impuritv In samole ua/ml) < ..91E-03 2.01E-0: Mn 


Jncorrected weight of impurity in sample wo' < .24 '.24 < 0,48 

Mn Weioht of Impuritv In blank ua < 0.29 -;: .24 


Minimum corrected weiaht of imouritv in samole uo 00 OC 00 

Maximum corrected weight of impurity in sample wo .24 .24 1,48 

Measured of Impurity in sample ua/ml < .. 62E-0: < 1.62E-03 Co 


Jncorrected weiaht of Imourltv in samole ua < < . 19 < O. 

Co Weight of impurity in blank ua < 0.24 < .20 


Minimum corrected weia ht of impuritv in samole ua: 00 

Maximum corrected weight of impurity In sample wo : .2: 19 I,4C 


Measured of impurity In sample (ua/ ml) < 8.00E-03 <8.00E-03 Ni 

weiaht of impurity in samole ua) : < .02 < 1_95 < - q ~ 


NI Weiaht of impurity In blank Wg) : < 2C < 

Minimum corrected weicht of impurity in sam ole ua): 00 0. 00 at}' 


Maximum corrected weiaht of impurity in samoi" ua) : 1. )2 "'0:95 _9' 


Measured I of impurltv in samole uo/ml): 5_52E-Ol 8. 38E-Ol Ca 

weight of Impurity In samole wa ) : 7C 99 .72 169.83 


Ca Weiaht of impurity In blank ua): 71.8 5 ~ 

Minimum corrected weight of Impurity In sample wo) : 00 69.36 69 .36 


Maximum corrected weicht of impurity In sample wa): 0.00 69.36 69.36 

Measured on of Impuritv in samole ua/ml) : 8.86E-Ol 2.14E-O l AI 


I weight of impurity in sample (wo) : 12.52 27 .85 140.37 

AI Weloht of impurity In blank 'wa) : l2 .18 


Minimum corrected welaht of impurity in samole 'uo): .34 Of .34 

Maximum corrected welaht of impurity In sample 'wo): 10( .34 O.O( 10( .34­
Measured , of Impurity In samole (ua.'m 5.28E-( 4.58E-0: Ti 


I weiaht of impurity in sam ole 'uc 6 . 5 .45 1/; 


Ti Weiaht of impurity in blank ·w~ < .2( 6.35 

Minimum corrected weioht of impurity In sampleu~ 5.5 - (l. Oe 
Maximum corrected weiaht of Imouritv In samole 'u ~ 6. O.O( 6. 
Measured , of Impurity in sample (wo/ ml) : 2.93E-Ol s:9ilE-02 V 

I weioht of impurity in sample 'ua): 37. 'i 44:33 

V Weiaht of Impurltv Tn blank 'ua): < '.3( R?R 


Minimum corrected weioht of Impurity in sample 'wo): 36 .9: I. O( 36.91 

Maximum corrected weiaht of impurity in sa mole 'ua): 37 .2 


=-;:::::=-____-=::::::::::_______ Comments _____________________________ ________~ 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 

1~ c. ~r,_~-'-_ Date 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon eadi 

Procedure: AGR-CHAR-DAM-26 Rev . 1 
Operator: Fred Montaomerv 

Compact lot ID : LEU11-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H- l0-93085B 

Comoact ID numbers: 148 149 035 048 038 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEUll-0P2-Z DRF26R l 01.xls 

Mean avera e wei ht uranium er article 6.386E-04 

Uncerta inty in mean averaQe weiQht uranium per particle (a): 7.0E-07 


First Leach Second Leach 

I I I solution ID: .09091604 L09091804 
Number of compacts: 5 

Total volume of leach solution (ml : 18. - 128.0 

Radiochemical laboratorv analvsis lumb, : !250-004 2250;009 
Measured uranium ·uo. Iml . <2.00E-04 ', SOE- 13 

Uncertainty In uranl jm In 'uc. 1m 7.59E-04 
Weicht uranium leae hec < 2.36E:08 9: 'iE= 17 

Jncertalnty in weight uranium leac hec : 9.73E-08 
Effect ive number of exposed kerne : 0.0 0:0 

unce~ umber of exoosed ker 

Measured . impurity In sample (uc. < 4. 12E-02 < 4. lE-( Fe 
I weict . of impurity i"Samole < 4.86 <IT ~ 14"a 

Fe Wei Iht of Impurity In blank ua < 6. 18 < 5. 19 
Minimum corrected weicht of impurity in sample uc 1.00 .60 1:00 

Maximum corrected weicht of impurltv In samole uo 4.86 5. I e 14 

Measured nn of impurity In sample (ua/ml) < 2.00E-03 I .2SE-02 Cr 
I weicht of Imourity In samole (uc) < 0.24 .64 < ~87 

Cr Weichl : of impurity in blank uo ' < 14 
Minimum corrected welaht of Impurity in sample ua: .00 .50 .50 

Maximum corrected weicht of impurity In sample uc : .24 .50 . 13 

Measured I of impurity in samole uo/mll <.91E-03 < 1.9t E-03 IIIn 

I weicht of impurity in sample ua : < 0.2: < .24 < .47 
Mn Weicht of Impuritv in blank uc ' < 0.29 <D.24 

Minimum corrected weight of Impurity in sample uo ' 00 00 .00 
Maxi mum corrected weioht of impurity In sample ua : .23 .24 1.47 
Measured concentration of impurity in sample uc/mll < .62E-0: < 1.62E-03 :0 

I weic ht of impurity in samole uo: < 0. 19 < < 40 
Co Weioht of Impurity in blank uc : < 0.24 < .2( 

Minimum corrected weicht of impurity Insample uc 00 0:00 00 
Maximum corrected weight of impurity In sample ua 19 0.2 1.40 
Measured of Impurity In sampl" (uCl/ml < 8 ,OOE-0:3 < 8.00E-03 NI 

Jncorrected weicht of Impurity in samole uc <0.94 < T2 < , 9~ 

NI Weiqht of Impurity In blank uc < .2e < 
Minimum corrected weicht of impurity In sa mple uc: 00 0.00 00 
Maximum corrected weicht of impurity in samole uo): .94 ,0' 

Measured , of Impurity In sample (uc/mil 6.36E-O l 7.93E-O i -Ca-
Jncorrected weicht of Impurity In sample uc ) : 75. )5 iOi':So :76.55 

Ca Weicht of Impurity in blank uo): .85 30, 
Minimum corrected weieht of impurity In sample uc): .20 .14 74.34 

Maximum corrected weicht of impurity in sample uc ) : 3.20' -:14 74:34 
Measured I of Impurity In sa mole ue/mil: 4.64E-02 1.01E+ 00 AI 

I weicht of Impurity in sample (uc): 5.48 129. 28 134 .7'6 
AI Weicht of impurity in blank 'uc): 12 18 "'3S:S3 

Minimum corrected weight of impurity in sa mple 'uc): .OC 93 .75 93 . 75 
Maximum corrected weicht of Impurity in sample 'uc): .00 93.75 93:75 
Measured concent ration of impurity In sample 'uo/mll: .. 07E·' 02 5,80E-02 Ti 

I weight of impurity In sample 'ue): .. 26 7.42 8.69 
Ti Weieht of Impurity in blank 'uc): < .2( 6:35 

Minimum corrected weicht of impurit,;-In sample 'uell: ~06 .14 
Maximum corrected weight of impurity in sample 'ua): .. 26 2.34 
Measured I 1 of impurity in sample 'uc/mil: < .00E-03 33E-O l V 

I weicht of Impurity in sample 'uc . < .24 42:6: <4 ' ,86 
V Weicht of Impurity in blank 'uo : < '. 30 8.28 

Minimum corrected weight of Impurity in sampl e 'uc) : O.O( 34 .35 34.35 
Maximum corrected weicht of impurity in samole 'uo) : 0.24 34.35 34.58 

_________________________________Commen~ 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 

Date 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities oy Deconsolldatlon Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator : Fred Montqomery 

Compact lot 10: LEU11-0P2-Z 
Comoact lot descriotion : AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact 10 numbers : Deconsolidation Leach Blank 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEU11-0P2-Z DRF26R1 01.xls 

Fe 

Cr 

Mn 

Co 


NI 


Ca 


AI 


TI 

Comments 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009 . 

Mean avera e wei ht uranium er article 
Uncertainty in mean average weight uranium per particle (g): 

t"'d.-7-l0ro 
Date,____~_____...1 

ORNL/TM-2010/055

91



V 

Data R art Form RF-2 B' Measurement fiB rn-Le h 0 f 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montaomerv 

Compact lot 10: LEU11-0P2-Z 
Comoact lot descriotion: AGR-2 B&W U02 Fuel from G73H- 10-93085B 

Compact ID numbers: 043 202 168 112 033 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 0 1.xls 

Mean avera e wei ht uranium er article 6.386E-04 
Uncertainty In mean average weight uranium per particle (g) : 7. 0E-07 

First Leach Second Leach 

Burn-leach solution 10: B09 : onc 
Number of comoacts: 

Total volume of leach solution 'mil : 50 . 51, 

23]5:QQ6Radiochemical laboratory analysis nurrIber : l35-0C 
Measured uranium i (uc, 'mil: 5.91E-02 ..66E-03 

Uncertainty In uranium i (ua/mll: 5.91E-0: :.66E-04 II
Wei ght uranium leached (a): 2.96E-06 R,ROE-OR 3. 04E-06 

I ' in weicht uranium leached (a) : 2.98E-0: 8.86E-09 2.98E-07 
Number of jea-cheClkernels: 0.0 0:0 0. 

in number of leached kernels: 0.0 1.0 O. 

Measured i >n of Imouritv In samole (ua:mll: < 4 l2E-02 < 4,12E-02 F.. 

I weight of impurity in sample Ua : < 2,06 < 218 < 4 ,2' 


Fe Weicht of impurity in blank ua : < 14 < 2 ,18 

Minimum corrected weiaht of imouritv in samole co: O.OC 1:00 O,OC 


Maximum corrected weight of impurity in sample uc : 2.06 2,18 4 .24 

Measured concentration of Impuritv in samolerua, 'ml: .36E-03 < 2.0QE:03 Cr 


I weight of Impurity in sample 'Ua .3: < Ci1 < ).4' 

Cr Weicht of Impuritv In blank uo : < 10 < O. 


Minimum corrected weiaht of imouritv in samole (ua : 0.26 .00 D.26 
Maximum corrected weight of impurity In sample (ua . .3: 0.4: 
Measured of impurity in samole (ua/mll: < 1.91E-03 ~<' i~9iE~ MIl 

I weiaht of imouritv in sam ole (ua) < 0.10 ~ -;: :2iJ 

Mn Weight of imouritv In blank ua < 0.10 < 


Minimum corrected weiaht of impurity in sample uc ; I.OC 00 I.OC 

Maximum corrected weicht of imouritv In samole (ua 10 10 D.2O 

Measured tion of imouritv in samole (uo:ml < .62E-03 < .62E-03 Co 


I weight of Impuritv in sample uc < 08 < 0.09 < l7 

Co Weicht of Impuritv In blank ua < 08 ' <0:09 


Minimum corrected weight of impurity In sample co I.OC 00 '.OC 

Maximum corrected weiqht of Impuritv In sam ole ua 1.08 09 

Measured tlon of Imouritv In samole (ua:ml 9. '3E-03 < R.OOE-03 NI 


I weight of Impurity In sample Ua 1.49 < ,.42 < 1.9 : 

Ni Weiaht of impurity in blank ua < 0042 <---0.4: 


Minimum corrected welaht of Imouritv in samole ua 00 

Maximum corrected weight of impurity In sample uo 1049 1042 1.9: 

Measured of Impurltv In'samole (ua/ml ' 1.'i6'E+OO < .00E-01 Ca 


I weicht of Imourltv In sam ole uo 88. < S.l C <0' 10 

Ca Weight of impurity In blank uc .70 < 5.3C 


Minimum corrected weicht of imouritv In sam ole ua) 80.30 0-.00 8030 

Maximum corrected welahl of imouritv in samole ual 80.30 5.30 85 .60 

Measured of impurity In sample (uc/ml) 1.71E+OO 7.75E-02 
 ~AI 

I weiaht of imouritv in samole ua; 85 .50 4: 89:61 

AI Weiaht of Impurity In blankuq l3 2.08 


Minimum corrected weight of Impuritv in samoleuo 8:1.47 2.02 84.50 
Maximum corrected weicht of imouritv in' samol" uo ' 8:1047 R450 
Measured I of imourity In sample (uq/mj' 7.64E-02 ' "" 8.0010-03 'rl 

Jncorrected weiqht of Impuritv In samole co' '-82 < IA <4:24 

Ti Weicht of imouritv in blank co < 1.4: < 1.4 


Minimum corrected weigh : of impurity In sample uo lAO ,OC lAO 

Maximum corrected weioht of impurity in sam ole ua '-82 IA 4.24 

Measured concentration of imouritv in samoleua/ml' 6.68E-1 9.R9E-03 V 


Jncorrected weiaht of Imourity in samole co): L4C 1.52 '-9, 

Weight of impurity In blank uc): < -< 


Minimum corrected weicht of imouritv in samole 'ua): 3:: .3C 1.4: 3: 

Maximum corrected weight of impurity in sample 'uo) : 3.1AC 0.52 3.1 .92 


C ts 

Data checked against the official results of analyses for RMAL2335 by FCM on 11/23/2009. 

Date ~_~__~__...1 
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Data Report Form DRF-26B: Measurement of SIC Bum-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rey. I 
ODerator: Fred Montaomerv 

Compact lot ID: LEU11-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H-1O-93085B 

Compact ID numbers: 145 027 lOS 119 167 
DRF filename : \\mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26RI 01.xls 

Mean avera e wei ht uranium er article 6.386E-04 

Uncertainty In mean ayerage weight uranium per particle (g): 7.0E-07 


First Leach I Second Leach 

Burn-leach solution : B09102002 B09: 0221)2 
Number of compacts: 

rotal Yolume of leach solutionl!!1L : 50.0 5: .5 

I i I laboratory analYsis lumbe . 335-00; 2335-007 
Measured uranium~g/ml : 6. !3E-02 .66E-03 

Uncertainty In Jranlum ~g/ml : 6.33E-03 .66E-04 
Welaht Jranium leac,ed : 3.7E-06 8. '2E-08 

Jncertainty In weight Jranlum leaC1ed : 3.19E-0: 8 .78E-09 .19E-0: 
Number of leached kernels: 1.0 0.0 

Uncertainty in nurTlber of leached kernels: 

Measured cion of Impurity In sample (ua/ml' : 4,45E-02 < 4.. 2E-0; Fe 

I weioht oflm~in sample ua .2: < 16 < 4.39 


Fe Weight of impurity in blank ~g < 2.14 < 2. 18 

Minimum corrected weight of impurity In sample (Ug): 1.08 00 0.08 

Maximum cOrr.l'g.l'9 weicht of impuritY.-ln sample ucl 16 4 .39 
Measured of impurity In sample (~g/ml) 7.92E-03 < 2.00E-03 Cr 

I weicht of impurity in sample ucl 1,40 < O. < .50 

Cr Weight of impurity in blank ual < O. < 


Minimum corrected weight of impurity In sample ~gJ .29 00 .29 

Maximum corrected welch! of impurity In sample uc) 1,40 .50 

Measured of impurity in sample (~g/ml) < 1.91E-03 < 1.91E-03 Mn 


Jncorrected weight of impurity In sample ~g : < O. < < .20 

Mn Weicht of Impurity In blank uc : < < 


Minimum corrected weight of impurity in sample ~g: 00 00 .00 

Maximum corrected weight of impurity in sample Ug: 10 . 11 .20 

Measured of impurity in sample uc/mll <.62E-03 < .62E-03 Co 


Jncorrected weight of Impurity In sample ~g): < 0.08 < .09 < l7 

Co Weicht of Impurity In blank uc): < 0.08 < 1.09 


Minimum corrected weight of Impurity In sample ~g: 00 0.00 00 

Maximum corrected weight of impurity In sample ue: 08 09 l7 

Measured . of impurity In sample ug/m;; .06E-02 < 8.00E-03 ~I 


weight of impurity in sample ~g): .53 < 1,42 < .95 

Ni Weight of impurity in blank Ug): < ,,4; < 1,42 


Minimum corrected weight of impurity in sample Ug: O. 0.00 

Maximum corrected weight of Impurity In sample ~g: .53 0,42 .95 

Measured I of Impurity in sample (ug/ml) 1.75E+00 2.96E-OI Ca 


weight Of Impurity In sample Ug' 87.50 15 .54 .04 

Ca Weight of Impurity In blank JO' .70 < 5.30 


Minimum corrected weight of Impurity In sample Ug): 79.80 10.24 90.04 

Maximum corrected weicht of impurity in sample ual: 79.80 15.54 95.34 

Measured I I of Impurity in sample (~g/ml): 1.81E+00 7.14E-02 AI 


weight of impurity In sample Ug) : 90.50 3.75 94 . 15 

AI Weicht of nPL ty In blank ucl : 3. .08 


Minimum corrected weight of impurity in sample ~g): 87,47 .6: 89.14 

Maximum corrected weight of Impurity In sample ue): 87,4; .67 89.14 

Measured i I of Impurity In sample (ue/mll: 9.22E-02 < 8.00E-03 TI 


_weight of.impurity in sample ual : 4.6l < ,42 < 5.0: 

Ti Weight of Impurity in blank Ug): < 1,42 < ,42 


Minimum corrected weight of impurity in sample uc 4.l9 '.OC 4.19 

J'1~ximum corrected weight of impurity in sample ~g 4 .6l ',4; 5.03 

Measured I I of impurity in sample ug/ml .26E-OI 8,49E-03 V 


weicht of impurity In sample uc . 36. 1,45 36.75 

v Weight of impurity in blank ~g . < .10 < 


Minimum corrected weight of impurity in sample Ug 36. .34 36.54 

Maximum corrected weicht of impurity in sample (~g 36.30 1,45 36 . 15 


L-_______________________________ ~rumen L:::::::::::::::::::::::______~::::::J-=-=-=~~CQom ~~~~

Data checked against the official results of analyses for RMAL2335 by FCM on 11/23/2009. 
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev . 1 
Operator: Fred Montgomery 

Compact lot 10: LEU11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-1O-93085B 

Compact 10 numbers: 137 064 175 009 195 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEUll-OP2-Z DRF26R1 0 1.xls 

Mean avera e wei ht uranium er article 6.386E-04 

Uncertainty In mean averaQe weiQht uranium per particle (g) : 7. 0E-07 


First Leach Second Leach Total 

Burn-leach solution : B09 : 02203 
Number of comQ,!~!s: 

rotal volume of leach solution (m!' 48.5 5 ..8 

iii laboratory analysis number: 2335-00: 2335-008 
Measured Jran ium (wo/m!' : 6.61E-0: 1 'E-03 

Uncertainty in Jranlum :Ion ug/ml 6.61E-03 L7E-04 
Weioh Jranium leached (0 3. IE-06 6.06E-08 

. in weigl) Jranlu~ched ( 0 . :3E-0 6. LE-09 .24E-0~ 

Number of leached kernels : '.0 
Uncertainty in number of leached kernels: 1.0 0.0 

Measured of impurity In sampl e (wg/ml) : 8.13E-02 < 4.12E-02 Fe 
I weloht of impurity in sample (wo): :.94 < 2 . . 3 < 6.08 

Fe Weioht of imourity In blank wo J < .14 < 18 
Minimum corrected weight of impurity In sample ug) .. 80 00 .8C 
Maximum corrected weioht of Impurity In sample (ug) :.94 6.08 
Measured of Imourity in samole wo/mll 5.94E-03 < 2.00E-0 3 :r 

Jncorrected weight of impurity in sample ugJ .29 < < .39 
Cr Weioht of impurity in blank wo; < O. < .11 

MlnlffilJm corrected weloht of Imourity In samole wo: 18 00 .18 
Maximum corrected weight of impurity in sample ug: .29 0. 10 .39 
Measured of impurity In sample wo/m;; < .. 91E-0: < 1. IE-03 Mn 

Jncorrected weig ht of impurity in samQl lJg: < '.09 < . 10 < 0.19 
Mn Weight of impurity In blan ug : < < . 10 

Minimum corrected weio ht of imourity In samol uo 0.00 .00 0 .00 
Maximum corrected weig ht of impurity in sampl ug 09 19 
Measured I of Impurity In sample ug/ml < 1.62E-0: < 1.62E-03 Co 

Uncorrected weioht Of Imourlty In sam ole wo < 08 < 08 < O. L6 
Co Weight of impurity In blank ug < 1.08 < 09 

Minimum corrected weioht of Impurity In sample wo) : 0.00 0.00 0.00 
MaximujTl corrected....,eight of imj2urity in sample uoJ: 0.08 08 16 
Measured I of Impurity In sample (ug/mil : 9.08E-03 < 8.00E-03 NI 

weioht of impurity in sample uo): 0,44 < 1,4: < 0.85 
NI Weioht of imol![ityin blank woJ : < ,,4: < A: 

Minimum corrected weight of impurity In sample ug): 0.02 '.OC )2 

Maximum corrected weioht of impurity in sample wo): 0.44 004 1 0.85 
Me~~ i , otlmourity In samol e ClJg/mll : .80E+00 < .OOE-O: Ca 

weight of Impurity In sample ug) : 87.30 < 5.1 8 < 92,48 
Ca Weloht of impurity in blank wo) : 7.70 < 5.30 

Minimum corrected weight of impurity in sample ug): 79 .60 I.OC 79 .60 
Maximum corrected weight of Impurity In sampl e wo): 79.60 5.18 84 .78 
Measured I , of imourlty In samole (uo/mll : .. 95E+00 6.25E-0 2 AI 

weight of impurity in sample (ug: : 94.58 .24 97. 
AI Weioht of impurity in blank wo': 3.0 : .08 

Minimum corrected weioht of imourity in sa mole woJ: 9: .55 . 15 92. 
Maximum corrected weight of Impurity in sample ug) : 9: .55 . 15 92. 
Measured i I of Impurity in sample (uo/mil : 16E-01 < 8.00E-C Ti 

Uncorrected weioht of Imourity in sam ole (wo ' : 5.6: < .4. < 6,04 
TI Weight of impurity in blank (ug : : < 1,42 < ,42 

Minimum corrected weight of impurit y in sample uo' : 5. '.OC 5.2 
Maximum corrected weioht of imourlty in sam ole wo': 5.6: ,,4 6.04 
Measured I ,of imourltvin sample Cug/ml) : 7.64E-01 6.32E-03 V 

weight of impurity in sample (ug ' : !7.05 .33 37.38 
V Weioht of impurity in blank (wo : < < O. 

Minimum corrected weioht of imouritv Insamplefuo ' : 36.95 .22 !7 . 
Maximum corrected weight of impurit y in sample (uO' : .05 .33 37.38 

===:..:==-======::--:=____ :~Comments 

Data checked against the official results of analyses for RMAL2335 by FCM on 11/23/2009. 

'--______......__ Date,o-_________ 
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ure ent of IC urn-Leach Defects or 1m urltl Burn-Le ch 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomerv 

Compact lot ID: LEU11-0P2-Z 
Comoact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact ID numbers : 148 149 035 048 038 
DRF filename : \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 01.xls 

Mean avera e wei ht uranium er article 6.386E-04 

Uncertainty in mean average weight uranium per particle (q) : 7.0E-07 


First Leach ~ 
I I solution ID: B09102004 B09i02204 

Number of compacts 
Total volume of leach solution (mi' 5: . 54: 

Ra laboratorv analvsis number : 1335-004 1335-009 
Measured uranium ~g/ml 6.32E-( .37F-( 

Jncertainty in uranium uo/mll : 6.32E-( .37E-04 
Weioht ura-nium leached (0 3.22E-06 'AOE-DB 

Uncertainty in weight uranium leached 3.25E-07 7.45E-09 3.25E-07 
Number of leached kernel s: O. 0 .0 

Uncertalntv in number of leached kernels: 0.0 

Measured I of Impurity In samole uolm!' < 4.l2E-0: < 4 . . 2E-0 2 Fe 

weioht of imourity in sam ole uo): < < 12 < 4. 


Fe Weight of impurity in blank ~c): < 2.14 < 218 

Minimum corrected weicht of Impurity in sample uo): 00 b.oC 00 

Maximum corrected weioht of imouritv in samole uo): 4 13 


Measured I of Impurity in sample (~c/mll : 5.60E-03 < 2.00(::03 Cr 

, weioht of impurity In samole ua): 0.29 < -Z-0:39 


Cr Weight of impurity In blank ~g) : < .10 < 

Minimum corrected weicht of impurity In sample ual: 0.18 I.OC 0.18 


Maximum corrected weia ht of Impuritvln samole ua)' 0.29 11 .39 


Measured i I of impurity in sample (~c/mll: < 1.91E-03 < ' i :91E-0 3 loin 

I weicht of impurity in sample (ual: < 10 < O. lC -< .2[ 


Mn Weioht of ImoLJritvin tiialikTUCi : < 10 < 

Minimum corrected weight of impurity in sample ~c ': O.OC .00 O.OC 


Maximum corrected weicht of impurity In sample ua : 0. 11 .10 0Tc 

Measured cion of Imouritv in samole (uo,'ml < 1.62E-03 < .fi7F- 03 Co 


weight of Impurity in sample ~c : < .08 < 09 < 

Co Weicht of Impurity In blank uo : < 08 <0:09 


Minimum corrected weioht of Impurity In sample ~g : 0.00 I.OC 0.00 

Maximum corrected weight of impurity in sample uo : 0.08 1.09 O. 

Measured :Ion of impurity In samole (uo/ml' : < 8.00E-03 < B. 00E-03 NI 


weioht of impurity in sample (~g ' : < 1.4: < 0.4: < 84 

NI Weight of Impurity in blank (uo ' : < 1.42 < 0.42 


Minimum corrected weic ht of impurity in samole (uo ' : O.OC .00 O. 

Maximum corrected weioht of imourity in samole (uo' : '.4 1.43 0. l4 

Measured of impurity In sa mple (~c/mll: 1.55E+ 00 '2~79E:Ol ca-


I weight of Impurity In samole (uo ' 79.05 15.07 94.i2 

Ca Weloht of impurltv In blank (uo < 5 . 


Minimum corrected weight of impurity In sample (uc ' . .35 9.77 8 : 

Maximum corrected weioht of impurity in samole (uo ' .35 15.)7 R6:42 

Measured cion of impurity in sample (uo/ml : 1.74E+00 5.49E-02 AI 


I weight ' in sample (uo 88.74 2.96 91:70 

AI Weioht of impurit,dn blank (uo 3.03 DB 


Minimum corrected weight of impurity in sample (~g ' 85.7. ),88 86 .6C 
Maximum corrected weight of impurity In sample (uo 85.7 f.88' 86.6l 
Measured I of impurity In samoie (uo Iml : 1 .08E-Ol < B.OOE-03 

I weioht of impurity In sample ~g 5.5 < 0.4: < .94 

TI Weight of impurity in blank uc < ).42 -<-0~4: 


Minimum corrected weioht of impurity in samole ' LJO -5.09 00 )9 

Maximum corrected weioht of impurity in sample :~c 5.5 ).43 l4 

Measured I of impurity in sample (LlO Iml: 7. !7E-0 5.54E-03 V 


I weioht of impurity in sam ole (uo '.08 ,3C .38 

V Weioht of impurity in blank ~g' < O. < 


Minimum corrected weight of impurity in samole uo' 36.97 19 i7 

Maximum corrected weioht of imourity in samDle (uo) 37.08 .30 37.38 


C::::--:::::::::::::::::::::::::::::::~C~mmentiomm~~s -::::::::::::::::::;::::::::::::::::::J 

Data checked against the officiai resuits of analyses for RMAL2335 by FCM on 11/23/2009. 
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach ._......____.... 

Procedure: AGR-CHAR-DAM-26 Rev . 1 
Operator: Fred Montqomery 

Compact lot JD: LEU11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-1O-93085B 

Compact JD numbers : Burn-Leach Blank 
DRF fil ename: \ \mc-agr\AGR\LeachBurnLeach\ LEU 11-0P2-Z DRF26R1 01.xls 

Fe 

Cr 

Mn 

Co 

NI 

Ca 

AI 

Ti 

Comments 

Mean avera e wei ht uranium er article 
Uncertainty in mean average weight ura nium per particle (g): 

Da ta checked against the official resu lts of analyses for RMAL2335 by FCM on 11/23/2009. 

ate __________.....1 
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___ Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach ____..... 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot !D: LEU11-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H-l0-93085B 

Compact ID numbers: 200 037 153 157 012 
DRF filename : \ \mc-agr\AGR\LeachBurnLeach\LEUll-OP2-Z DRF26Rl 02 .xls 

Mean avera e wei ht uranium er article 6.386E-04 
Uncertainty in mean averaqe weiqht uranium per particle (q): 7.0E-07 

First Leach Second Leach 

I solution !D : 0909200 .090922C 
Number of compacts: 

Total volume of leach solution (ml): . 28 . l 26 . 

Radiochemical laboratory analysis number: 2250-016 2250-02 
Measu red uranium i (ug/ml): .36E-C 04E-0: 

. in uranium i (ug/ml) : .36E-04 2.04E-04 
Weight uranium leached (q . 9,42E-0; .57E-0; 

~ertaLntv in weioht uranium leached (0 9,43E-08 .57E-08 9 .78E-08 
Effective number of exposed kernel. : 0.0 '.0 

i in effective number of exposed kernel. : 0.0 '.0 O. 

Measured I of impurity in sample (ug/ml) : < 4.12E-02 < 4.12E-02 Fe 
I weight of impurity in sample (Uq' < 5, ~7 < 5.1 9 < ',46 

Fe Weioht of Impuritv in blank (uo 9.5C < 5. ~ 3 
Minimum corrected weight of impurity in sample (ug : O.OC I.OC 0.00 
Max imum corrected weight of impurity in sample (Uq ' O.OC 5.19 5.19 
Measured ion of impurity in sample (uo/ml' 1.62E-02 6.74E-03 Cr 

I weight of impurity in sample ug 2.0; 1. 85 2.92 
Cr Weight of impurity in blank uq < < 0. 15 

Minimum corrected weioht of impurity in sample uo . '7 1.60 2. 36 
Maximum corrected weight of impurity in sample ug 2.0: 1.85 2.92 
Measured of impurity in sample ug/ml < l.91E-C < .. 91E-03 Mn 

Jncorrected weiohl ofjrTlpuritv in sample uo < .24 < 14 < 1.49 
Mn Weight of impurity In blank ug < 19 < 0.24 

Minimum corrected weight of impurity in sample ug1 .00 00 1.00 
Maximum corrected weioht of Impuritv in sample uo: ,24 .24 1.49 
Measured ' of impurity in sample (ug/ml) < 1.62E-03 < 1.62E-03 Co 

Jncorrected weight of Impurity In sample Ug] < 0.21 < 0.2C < 1.4: 
Co Weight of impurity In blank Ug: < 0.25 < 0.21 

_Mini f11um corrected weight of imp",ityin sample ug] 00 00 
Maximum corrected weiqht of impurity In sample Uq] .2: .20 1.4: 
Measured concentration of impurity in sample uo/ml) < 8.00E-03 < 8.00E-03 Ni 

weight of impurity in sample ug) : < .02 < .0: < )3 
Ni Weioht of impurity in blank Ug): < .2: < .02 

_Minil1lum co=ted weightgfimJ21Jrity ~ple lJg; ~ 0.00 .00 
Maximum corrected weight of impurity In sample Ug) : )2 )3 

Measured ion of Impurity in sample uo/ml: .31E+00 4.43E-Ol 
weight of impurity In sample ug): 16; .68 55.82 

Ca Weight of impurity in blank ug 24.94 32. 
Minimum corrected weioht Of impurity In sample uo 14: .74 ~ 3.05 

Maximum corrected weight of Impurity in sample ug 142. 74 23 .05 
Measured concentration of impurity in sample (ug/ml 1.02E+00 17E-Ol A I 

Uncorrected weioht of Impurity in sample uo : l3C .56 29 .86 160.41 
AI Weight of impurity in blank ug : .69 2.9: 

Minimum corrected weight of impurity In sample Ug': 18.8; 26.93 145 .80 
Maximum corrected weioht of impurity In sample uo': 18.8' 26 .9: 145.80 
Measured I I of impurity in sample (ug/ml): 8.34E-02 4. 06E-02 TI 

, weight of Impurity in sample Ug': 10.68 5. 1 15.79 
TI Weioht of impurity in blank uo': < ·n < )2 

Minimum corrected weight of impurity In sample ug : : 9.45 4. .3.55 
Maximum corrected weight of impurity in sample Ug': 10.68 5.12 15.79 
Measured cion of imourity in sample (uo/ml' : 3.29E-Ol ~,02 V 

I weight of impurity in sample (ug: : 42. 6.35 48.46 
V Weight of impurity in blank (Ug' < < O. ~5 

Minimumorrected weioht of Impurity in sample (uo ' 4: .81 6. 'lL2fJ 
Maximum corrected weight of Impurity in sample (Ug' : 42. 6.35 48.46 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results in the table are from the reanalysis RMAL2581. 

3-1-J-.O(O1-~ C . 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Ooerator: Fred Montqomerv 

Compact lot 10: LEU11-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H-1Q-93085B 

Compact 10 numbers: 109 011 124 070 056 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26Rl 02.x ls 

Mean avera e wei ht uranium er article 6.39E-04 
Uncertainty In mean averaqe weiqht uranium per particle (q): 7.00E-07 

I solutionR~!!!!!~10: L09092002 __cond e~'!!I!.L09092202 
Number of compacts: 

rotaLvolume_Of~(mll l3. 122.0 

Flrst; LeaCh se~L aCh 1 

Radiochemical laboratorv anail SiS umbe 22511-0 2250-022 
Measured uraniu", j,Jgfml 8.9! ;E-03 3. 1E-03 

Jncertainty in uranium ~g/ml 8.9! ,E-04 3.22E-04 
Weiqht uranium ,ached E-06 3.93E-0 T.4oE-06 

Uncertainty in weight uranium eached E-07 3.93E-08 09E-0; 
Effective number of exposed kernel '. 0 

Uncertainty in effective~kernel O. 0.0 

Measured ' impurity in sample ~g/ml < 4. 1E-02 < 4. l2E-0; Fe 

ncorrected weiql ; of impurity in sample uo < 4.66 < 5.03 < 9 .68 


Fe Weight of impurity in blank ~g 9.50 < 5.2: 

Minimum corrected weight of impurity in sample ~g 00 00 .00 


Maximum corrected weioht of impurity in sample Uq 00 5. )3 5. )3 


Measured I ,of impurity in sample (~g/ml) 1. 79E-02 8.24E-03 Cr 

weioht of impurity in sample ~q): )2 1 :.03 


Cr Weioht of impurity in blank uol: < .3: < ,25 

Minimum corrected weight of Impurity in sample ~g): '2 0. 15 2.47 

Maximum corrected weiqht of impurity in sample ~q): )2 1 01 )3 


Measured i I of ImpurLtyjn sample (~gL",I) : _<1.-.Sl1E-03 < 1...2li::Q3 Mn 

weight of impurity in sample ~g): < .2; < .23 < 0.45 


Mn Weloht of Impurity in blank uo': < 0.29 < .24 

Minimum corrected weight of impurity in sample ~g:' 0.00 0 .00 00 

Maximum corrected weight of impurity In sample ~g: : 0.12 0.2: 0.45 

Measured :ion of impu.d.\Y.in saJ'T1pl'L(uq/ml' : < 1.62E-03 < .62E-03 Co 


I weight of impurity In sample (~g: < 18 < .20 < 0.38 

Co Weiqht of impurity In blank (Uq' . < .25 < O. 


Minimum corrected weioht of impurity in sample (uo' : 0.00 '.OC O..QQ 

Maximum corrected weight of impurity In sample (~g: : O. L8 .2C 0. 38 

Measured tlon of Impurity in sample (uq/ml' : < 8.00E-03 < 8.00E-0 3 NI 


I wei9htofiT11purityin~ampleCJ& < 1.90 < .9ft < .88 

NI Weight of Impurity in blank ( ~g ' < .22 < )2 


Minimum corrected weight of impurity in sample (Uq' O.OC '.00 0.00 

Maximum corrected weiqht of impurity in sample (Uq .9C '.98 .BI! 

Measured tion of impurity In sample (~g/ml) : 7.85E-Ol 2.55E-O l Ca 


I weioht of Impurity in sample (uo 88 .71 3 11 19.82 

Ca Weiohl of impurity in blank uo 24.94 32.7: 


Minimum corrected weight of Impurity In sample ~g 63.7; .00 

Maximum corrected weiqht of impurity in sample (Uq 63 .77 1.00 


Measured olJlTlQlll'lty in sample uo/ml 1.04..E'+Q9 2.35E-Ol 

Jncorrected weight of Impurity in sample (~g] l7 .5; 28 .67 146.19 


AI Weiqhl ; of impurity in blank Uq .69 2.93 

Minimum corrected weiqhl of impurity in sample uo )5.8: 25.74 .5 ; 

Maximum corrected weight of impurity In sample ~g 05.83 25.74 .5; 

Measured of Impurity In sample ~Q/ml 7.l5E-02 5.03E-02 Ti 


Jncorrected weiqht of impurity in sample uo JhQ§. 6.14 14.22 

TI Weight of impurity In blank ~g < 12 < 02 


Minimum corrected weight of Impurity in sample (~g), 6.86 5. l2 .98 

Maximum corrected weioht of impurity in sample uql 8.08 6.14 14.22 

Measured of Impurity in sample (~g/ml) 3.58E-Ol 6.18E-02 V 


Jncorrected weight of impurity in sample ~g): 40.45 .54 47.99 

v Weiqht of impurity in blank uo) < < 0. 25 


Minimumg>rc~cted weight of impurity in sample ~g] 40.15 .29 

Maximum corrected weiqht of impurity in sample uo) 40.45 7.54 47.99 


Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results in the table are from the reanalysis RMAL2581. 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolidatlon Leach 

Procedure: AGR-CHAR-DAM-25 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEU11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H- l0-93085B 

Compact ID numbers: 158 031 095 041 154 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z 

Mean avera e wei ht uranium er article 
Uncertainty In mean average weight uranium per particle (g): 

i I leach solution 0: 

Number of compacts: 


rota I volume of leach solution ml': 


laboratory analysis number: 

Measured uranium ualml' : 


i in uranium ug/ml' : 

Weiaht Jranium leacled : 


. inweigQt Jianlum~~d : 

Effective number of exposed kernel 

First Leach 

l29. 

1250-018 
7,45E-03 
',45E-04 

9. ,-07 
9. ,-08 

DRF25R l 02.xls 

6.39E-04 
7.00E-07 

Second Leach 

L09092203 

1:17.0 

2250-023 

2.18E-03 


18E-04 

2. -07 
2. 08 E-C 

Fe 
Minimum corrected weight of impurity In sample (Ug) 

Maximum corrected weiaht of impurity in sample ua): 
Measured of impurity in sample (ug/ml) 


)ncorrected weight of impurity In sample Ug; 

Cr Weiaht of Impurity In blank ua: 


Minimum corrected weight of impurity in sample ug: 

Maximum corrected weight of impurity in sample Ug; 

Measured I of impurity in sample ua/m;; 

weight of Impu[lty tn samQle ugJ: 
Mn Weight of impurity in blank Ug): 

Minimum corrected weiaht of impurity in sample ua 
Maximum corrected weight of impurity in sample ug 
Measured I I of impurity in sample (Ug, ml 

Uncorrected welaht of impurity In sample ua 
Co Weight of impurity In blank ug 

Minimum corrected welaht of Impurity in sample Ja): 

Maximum corrected welaht of impuritv In sample ua): 

Measured I I of impurity in sample (ug/ml) : 


weiaht of impurity in sample ua): 

Ni . Welgl1~of il11Puri!Yjn blank JJgl: 


Minimum corrected weight of impurity in sample Ug): 

Maximum corrected weiaht of impurity in sample ua): 

Measured I of irm>.uri!Y In s~Qle (ugLrrill: 


weight of impurity In sample (Ug): 

Ca Weiaht of impurity in blank (ua ' : 


Minimum corrected weight of Impurity in sample (ug): 

Maximum corrected weight of impurity in sample (Ug': 

Measured :Ion of impurity in sample (ua/ml) : 


I weight of impurity in sample (ug: : 

AI Weiaht of impurity in blank (ua' : 


Minimum corrected weiaht of impuritv in sample (ua : 

Maximum corrected weight of impurity in sample (ug' : 

Measured tion of impurity in sample (ua/ml' : 

I weiaht of impurity in~leJ.I& 
TI Weight of impurity in blank ug 

Minimum corrected weiaht of impurity in sample (ua ' : 
Maximum corrected weiaht of impurity in sample (ua : 
Measured of imourlty ~Ie (lilILrnll: 

I weight of impurity in sample ua) 
Weiaht of impurity in blank (ua 

Mil1lmum corrected weiaht of imourity in sam ole U& : 
Maximum corrected weiaht of impurity in sample uq 

I.OC 
1.00 

1,43E-02 
.. 84 

< 	 0.31 
.54 
..84 

< .. 91E-O' 
_<. 0.2~ 
< .29 

00 
.25 

< 1.52E-03 
< 0.21 
< .25 

0.00 

< 8.00E-03 
< .0, 
~ .22 

0.00 
1 )3 

7.58E-Ol 
99. 
24.94 
74. 
74.1: 

.03E+OC 
12.8: 

.59 
L8 

L2: L8 
8.90E-0: 

~.48 

<.22 
10.26 

.48 
_3.30E-Ol 

42.5: 
< 0.3: 
...1.2.26 
4;.5: 

00 '.OC 
5.23 5 . 

7.15E-03 Cr 
.9 : 2.75 

< 	 0.25 
.55 2.19 
.9: 2. 75 

< 	1.91E-03 Mn 
_< .24 < 0,49 
< .24 

0.00 00 
0. 24 1.49 

< .62E-03 Co 
< .21 < 0,4 
< .2: 

0.00 00 
O. 1.4: 

< 8.00E-03 NI 
< .02 < 2.05 
< . )2 

0.00 	 00 
.02 2. )5 

.2..nE-O I Ca 
'2 .52 .71.59 
32.7~ 

39.75 :.88 
39.75 .88 

2.55E-Ol AI 
13.78 55.55 
2. 93 

30 .85 52 . )3 
30. 85 )3 

4. L8 E-02 Ti 
. 5.3: 15.79 

< )2 
4.29 14.55 
5.3: 16.19 

4.93E-02 V 
6.26 48.83 

< 15 
5.0: 48.2: 
5.26 48.83 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results In the table are from the reanalysis RMAL2581. 

3-1- aOI 0 
Date 

ORNL/TM-2010/055

99



Data Report Form PRF- 26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator : Fred Montgomery 

Compact lot 10: LEU11 -0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-930S5B 

Compact ID numbers: 004 166 040 067 142 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU11-0P2-Z DRF26R1 02 .xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty In mean average weight uranium per particle (g): 7.00E-07 


First Leach Second Leach Tota l 

I tion-Ieach solution L09092204 
Number of compacts: 

Total volume of leach solution :ml) L7 .0 127.0 

laboratorv analysis numbe 2250-019 2250-024 
Measured uranium ~g/ml 9. OE-03 2.60E-03 

Jncertainty In uranium ug/ml 9. OE-04 2.60E-04 
Weioht uranium leached 06E-06 3 .30E-0 

in weight uranium leached 17E-07 3.3 1E-OS L2E-0: 
Effective number of exposed kernels O. 0. 0 

. In effectlve.number of e~os~kernel~ '.0 

Measured . of impurity in sample uo/mll < 4.12E-02 < 4. L2E-02 Fe 
weight of impurity In sample ~g: < 4.S2 < 5.2: <: 

Fe Weight of impurity In blank ucl: 9.50 < 5.2: 
_Mlnlmu", cQl:ce,,:ted weloht ofimpurit'Lin sample uo: 00 00 
Maximum corrected weight of Impurity In sample ~g): 00 5 .23 5 . 

Measured Ion of impurity in sample uo/m!; .32E-02 9 .90E-03 Cr 
weight of impurity in sample ~g): .54 .26 2.SC 

Cr Weight of impurity in blank Ug): < 0.3: < .25 
Minimum orrected weioht of Impurity in sample uol: 1.24 1 00 .24 

Maximumc:orrected welgbt of Impurill I'l..sample uol: .54 16 2 .~ 

Measured i I of impurity in sample (ug/ml): < 1.91E-03 < 1.9 1E-03 Mn 
Uncorrected weloht of Impurity in sample uo': < 0.22 < .24 < A: 

Mn Weight of Impurity In blank (~g: : < .~ "- ~24 
Minimum corrected weight of impurity in sample (Ug: : 0.00 '.OC 0 .00 

Maximum corrected weioht of impurity in sample (uo ' : O. 0. 24 0 04: 

Measured of Impurity in sample (~g/ml): < 1.62E-03 < 1.62E-03 CP 
I weicht of Impurity in sample (Ug ' < 19 < < lA C 

Co Welohl of impurity in blank (uo < 15 < 0 .2 
Minimum corrected weight of impurity In sample (ug: O.OC I,OC 0.00 

Maximum corrected weioht of Impurity In sample (uo' 0.19 .21 0 040 

Measured of Impurltyl'l.sarnple (~gfml): < S.00E-03 < B..OOE-OJ NI 
I weight of impurity In sample ~g): < .94 < 02 < 15 

NI Weight of impurity in blank (uo < 12 < 1 
Minimum corrected weiaht 01 impurity in sample ua .OC 

Maximum corrected weight of impurity in sample ~g '.94 . )2 

Measured concentration of impurity In sample (ug/ml 7.50E-01 5.74E-0 Ca 
Jncorrected weioht of Impurity in sample uo S' 75 :.90. 16.0·65 

Ca Weight of impurity in blank ~g 24 .94 32.77 
Minimum corrected weight of impurity in sample (Ug 62 .S: 40 . L3 11)2.94 
Maximum corrected weioht of impurity In sample (uo 62 .81 40 13 )2 .94 

Measured of Impurity In sample (~g/ml) 1.12E+00 3.20E-01 AI 
Jncorrected weight of impurity in sample Ug: .04 4C.64 .68 

AI Weioht of impurity In blank uo: .69 :.93 
Minimum corrected weight of Impurity in sample ~g: .19 .35 3: .7: L57. 06 

Maximum corrected weight of impurity In sample Ug: 19.35 3: 157.06 
Measured concentration of Impurity In sample uo/mll 3.58E-02 3 .S4E-02 TI 

Jncorrected weight of Impurity In sample ~g): 4.19 4.88 9 .0: 
TI Weiaht of impurity in blank ua: < 1.22 < .02 

Minimum corrected weloht of~i!yln san1Qle jJ~ 2~96 :.86 6 .8: 
Maximum corrected weight of Impurity in sample Ug: 4.19 4.88 9 .0: 
Measured of impurity in sample ua/mll 3.5:1E-0 8.19E-02 V 

ncorrected weioht of impurity in sample ual: 4 18 lAO 5: .59 
V Weight of impurity in blank ~g): < 0.3l < .25 

Minimum corrected weight of impurity In sample ua: 40.88 L5 5 
i'11lxil11um corrected weight of Impurity in sample ~g): 4l 18 lAO 5l .59 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results in the table are from the reanalysis RMAL2581. 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldat lon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator : Fred Montgomery 

Compact lot 10: LEU11-0P2-Z 
ComJ2act lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact 10 numbers: Deconsolidation Leach Blank 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 02.xls 

Fe 

Cr 

Mn 

Co 

Ni 

Ca 

AI 

Ti 

Mean avera e wei ht uranium er article 6.39E-04 
Uncertainty in mean average weight uranium per particle (g): 7.00E-07 

Comments 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results in the table are from the reanalysis RMAL258 1. 

S-I-JO IO 
Date__________________~~
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurit ies by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot 10 : LEU11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-l0-93085B 

Compact 10 numbers: 200 037 153 157 012 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26Rl 02.xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty in mean average weight uranium per particle (g): 7.00E-07 


First Leach Second Leach ~ 
Burn-leach solution : B09102801 I B09103001 

Number of compacts : 5 
5 : 49.0r~alM!!!i{Olution (mi . 

I analYsis nun be : 2345-001 2345-006 
Measured uranium ~g/ml . 6.12E-02 2.26E-03 

I In uranium ~g/ml 6.12E-03 2. 16E-04 
Weioht uranium leached .22E-06 1.11E-07 3. 

, in weight uranium leached 3.25E-0: 12E-08 . 2 5E-0~ 

NlJmber of leached kernels : 0 .0 
i in number of leached kernels Q& 

Measured of impurity in sample ~o.'ml 5.34E-02 < 4 . 12E-02 Fe 
Jncorrected weight of impurity in sample ~g 2.7: < 2.02 < 4 .74 

Fe Weiaht of impurity in blank ~a < 2. < 2.16 
Minimum corrected weioht of impurity in sample ~o .5: 00 .5: 

Maximum corrected weight of Impurity in sample ~g 2.72 2, )2 4 .74 

Measured , of impurity in sample ~Ol'ml 7.90E-03 < 2,OOE-03 Cr 
weioht of impurity in sample uo lA O < ~O 

Cr Weight of Impurity in blank ~g < < 
Minimum corrected weight of Impurity in sample ~g ,30 00 ,30 

Maximum corrected weloht of impurity in sample uoJ: 0040 0.10 0. 50 
Measured I of impurity In sample (~g/ml): < 1.9~.,03 _< 1.91E-03 Mn 

weight of Impurity in sample ~g): < < .09 < 0.19 
Mn Weioht of impurity in blank uoJ: < O. < 10 

Minimum corrected weight of impurity in sample Jg): O.QO 0.00 00 
Maximum corrected weight of impurity in sample ~g): O. 0.09 19 
Measured :ion of impurity in sample (uo/mll : < .62E-03 < 1.62E-03 Co 

weight of impurity in sample ~g): < 1.08 < .08 < O. 
Co Weight of impurity in blank (~g): < .09 < .09 

Minimum corrected weioht of Impurity In sample uoJ : 0.00 O.OC O. 
Maximum corrected weight of impurity In sample ~g: : O.OS O.OS 
Measured of Impurity in sample (ua/mll: 9A5E-0, < 8.00E )3 

, weioht of impurity in sample (uo ' : 0048 <~ 
Ni Wei9ht of impurity in blan k (~g: : < 1043 < 104 

Minimum corrected weiaht of impurity In sample uo) : 0 .05 0.01 )5 
Maximum corrected weioht of impurity in sample uo ' : 0048 .<2, 17 
Measured of impurity In sample (~g/ml): l.S6E+00 2.30E-Ol Ca 

I weiaht of impurity in sample (uo ' : 94. S6 . 2 ~ 106. 13 
Ca Weloht of impurity in blank (uo' : 18.14 l) .9: 

Minimum corrected weight of impurity In sample (~g: : 76.72 '.OC 76. 72 
Max imum corrected weight of impurity In sample (ua' : 76.7; O.OC 76.72 
Me~lJre(L of impurity in sample (~g/ml): 1.97E+00 3 A4E-02 AI 

I weight of impurity in sample ~g " 10004: .69 10; 16 
AI Weiaht of impurity in blank (uo . .64 16 

Minimum corrected weight of impurity in sample (~g: : 98 .S: '.53 99 .35 
Max imum corrected weight of impurity in sample Ug. 98.S: '.53 99 .35 
Measured of impurity In sample (uo/mi : 1. )5E-Ol < 8.00E-03 Ti. 

I weight of impurity in sample ~g) 5.36 < 0.39 < 5. 75 
Ti Welaht of impurity in blank (uaJ: < 0043 < .4: 

Minimum corrected~htofj/11QlJ[[!y in §.mple.l~g 4.9: I.OC 4. 9: 
Max imum corrected weight of impurity in sample ~g ' 5.36 .39 5.75 
Measured of impurity in sample (~Q,'ml ' : 7.19E-Ol 4A9 E-03 V 

I weiaht of impurity in sample ~ol 36.6: .2_2 36.S9 
V Weight of impurity in blank ~g) < < O. 

Min imum corrected weight of impurity in sample ~o 36 .56 . 12 36.68 
Maximum corrected weioh t of impurity in sam~ ~g) 36.6: .22 36.89 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results in the table are from the reanalysis RMAL2581. 

Date 

ORNL/TM-2010/055

102



Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach _____ 

Procedure: AGR-CHAR-DAM-26 Rev . 1 
O~erator: Fred Mon!gomerv 

Compact lot ID: LEUll-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-I0-93085B 

Compact ID numbers : 109 011 124 070 056 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26Rl 02.xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty in mean averaqe weiqht uranium per particle (q) : 7.00E-07 


First Leach Second Leach Total 

Burn-leach solution B09: )2802 B09: 13002 
Number of compacts 

rotal volume leach solution :mlJ 49.0 50 .2 

laboratory analysis number: ~345-00 ~3455-00 

Measured uranium ~g/mIJ 6A5E-02 6.72E-04 
Uncertainty in uranium Ion ~c/m;: 6A5E-03 6.72E-05 

Weiaht uranium leached (01 3. L6E-06 3.37E-08 3" 
i in weight uranium leached (gJ 3. L9E-07 :AOE-09 3.19E-0 

Number of leached kernels: O. 
Jrlg>rtain~of leached kernel O. 

I of impurity. samii ii~ <4-- .·· .l2~ e ·.Measured I I inI I iii ple~~ cl,/ml-·· .12~E-0~: <4--E-0)~:2 .··IF~
weight of impurity in sample ~g < 2.Q£ ~ < _2~.0: <~9 


Fe Weight of impurity in blank ~g < 2.2C < 2.16 

Minimum corrected weiaht of impurity In sample uc: 0.00 0.00 00 


Maximum corrected weight of impurity in sample ~g: __2, )2 2.07 4.09 

Measured I I of impurity in sample (~g/ml) 7.06E-03 < 2.00E-03 Cr 


Uncorrected weiaht of impurity in sample ~a· . 0 .35 < .10 < 0045 

Cr Weight of impurity in blank ~g:: < < . 


Minimum corrected weicht of Impurity In sample ~c): .24 0.00 .24 

M""imum_=cted weiaht of impurity in samole ua': l5 O. lAS 

Measured I of impurity In sample (~g/ml): < 1.91E-03 < 1.91E-03 Mn 


I weicht of impurity in sample (~c· < .09 < 10 < 0.19 

Mn Weight of impurity in blank {~g: . < . 19_ < 10 


Minimum corrected weight of impurity in sample (~g' : 0.00 '.oe 0.00 

Maximum corrected weiaht of impurity In sample (~c· 0.09 O.LO 0.19 

l'i~asure~~L9f imPurity Ins'lnwle (ua/mi' : < 1.62E-03 < .62E-03 Co 


I weight of impurity In sample ~g' < 08 < 08 < 16 

Co Weiaht of impurity In blank (ua < 09 < 0.09 


Minimum corrected weight of impurity In sample (ug): o.oe I.OC 0.00 

Maximum corrected weicht of Impurity In sample (uo 0.08 1.08 0.16 

Measured of impurity in sample ua/ml' 8.81E-03 < 8.00E-03 N_I 


)ncorrected weight of impurity in sample ~gJ 'A: < DAD < 1.83 

NI Weight of impurity In blank (~g) < 043 < 004: 


Minimum corrected weiaht of impurity in sample ua ·.oe O.OC 

Maximum corrected weight of impurity in sample ug '043 lAO 0.8: 

Measured . impurity in sample ~g.'ml OOE+OO A9E-0 Ca 


)ncorrected weiaht of Impurity In samole ua 98.0e '048 1~ 


Ca Weight of impurity Inblank ~9 18. 14 :.9 : 

Minimum corrected weight of impurity in sample ~g 79.86 00 79 .86 


Maximum corrected weiaht of Impurity In sample ua 79.86 00 79.8~ 


M~re_<l . of impurity in sample (lJg/ml) 1.76E+00 2.96E-02 AI 

weight of impurity in sample ~g): 86.24 ..49 87.7: 


AI Weiaht of impurity in blank ua): .64 16 

Minimum corrected weight of impurity in sample IJg: 84 .60 !3 84.9: 


Maximum corrected weight of impurity in sample ~g): 84.60 !3 84. 9: 

Measured concentration of impurity in sample ua/ml: .18E-0 < 8.00E-03 TI 


~htof implJ'j!y in~J'le ug): 5.78 < OAC < 

TI Weight of impurity In blank ~g): < 0.4: < . .4: 


Minimum corrected weicht of Impurity in sample ua): 5. l5 0.00 .3~ 


Maximum corrected weight of impurity in sample ~g): 5.78 lAO 

Measured , of impurity In sample ~g/ml: 7.29E-O 2.07E-C v 


weicht of Impurity in sample ~a): 35 . '2 0.10 l5./R 

v Welaht of ir1}purlty in blank 1'9) : < O. < 


Minimum corrected weight of impurity In sample ~g): 35.6: 00 l5 .61 

Maximum corrected weiaht of impurity in sal1"ljlle (lJg): 35.72 35 .82 


_____________ Comments 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results in the table are from the reanalysis RMAL2581. 

Date,-~_______---,Operator 
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,Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montoomery 

Compact lot ID: LEU11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Comoact ID numbers: 158 031 095 041 154 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 02 .xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty In mean average weight uranium per particle (g): 7.00E-07 


First Leach Second Leach Total 

Burn-leach ;olution B09102B03 B09: )3003 
_Num_ber of compacts: 

rotal volume of leach solution (mi 52 .0 53.0 

laboratory analysis nurnber~ ~-O~ 
Measured uranium ug/mi 6. )2E-02 3.48E-04 

Uncerta inty in uranium uo/ml 6.12E-03 3.48E-05 
Weight uranium leached 3.l3E-06 .84E-08 

Uncertainty in weight uranium leached 3. l5E-07 .86E-09 15E-0: 
Number of leached kernel O. 0.0 

Uncertainty in number of leached kernel O. '.0 

Measured , Qf Impurltv in sj!mple uo/mll 4.85E-02 < 4, 12E-02 Fe 
weight of Impurity in sample ug): 2.52 < 2. L8 < 4 . 

Fe Weioht of impurity in blank uo): < 2.2C < 2. L6 
MiI}ir1}ym corr~clweioht of imp]Jl"i!y in sample uo: 00 .32 
Maximum corrected weight of impurity in sample ug) : 2.52 18 4 .7: 
Measured ion of impurity in sample uo/ml: 5.91E-03 < 00E-03 Cr 

weight of Impurity in sample jJg): < 0,4 ]~ 
Cr Weight of Impurity in blank Ug): < < 

Minimum corrected weioht of Impurity in sample uo): ,20 0.00 ,20 
Maximum corrected weightQLimpurity in sample uo l : O. 1.4: 

Measured i I of impurity in sample (ug/ml): < 1.91E-03 < 1.91E-0 3 Mn 
,d weioht of Impurity in sample uo ' : < .LO < .10 < O. 

Mn Weight QtirT1purlty in blank uo': < < 10 
Minimum corrected weight of impurity in sample (ug: : 0.00 0.00 00 

Maximum corrected weioht of impurity in sample uo' : O. O. 0.20 
Measured of impurity in sample (uo;ml' : < 1.62E-03 < .62E-03 Co 

I weight of Impurity In sample ug: < 08 < 09 < O. 
Co Weight of impurity In blank Ug' < 09 < 09 

Minimum_corr~ weloht of impurity in sample uo ' 0 .00 0. 00 0. 00 
Maximum corrected weight of impurity in sample Ug ' 0.08 '.09 O. 
Measu red con~rationQfjrrlJll!lTIy in sample (uo/mi : 8,19E-03 < 8.00E-03 NI 

I weight of impurity in sample ug) 0.4: < .42 < 15 
Ni Weioht of impurity in blank (Uq < .43 < 0.42 

Minimum corrected weioht of impurity in sample (uo .OC O. 
Maximum corrected weight of Impurity in sample (ug: 0.4: '.4: O. 
Measured lion of Impurity in sample (uo/mi '7E+00 2.l8E-0: Ca 

I weight of ImpuriW In sample ~g ~.04 . 5~ 103.59 
Ca Weight of impurity in blank ug 18.L4 :.9 : 

Minimum corrected weloht of impurity in sample (uo): '3 .9C 1.00 73.90 
Maximum corrected ~ht of impl,lljty Ln sam~ ~!l ,~c I,QO 73.90 
Measured of impurity in sample (ug/ml): 1.66E+00 6. 30E-02 AI 

lncorrect ed weioht of impurity in sample (uo) 86.32 3. 34 89 .66 
AI Weiohl: of impurity In blank uo: .64 .~ 

Minimum correct ed weight of Impurity in sample (UgJ 84.68 2. L8 86 .86 
Maximum corrected weioht of impurity in sample uo) 84.68 . L8 86.86 
Measured of impurity In sample (~g/ml) 7.03E-02 < 8.00E-03 TI 

lncorrected weight of impurity In sample Ug): :. 66 < 0.42 < 4.08 
TI Weioht of impurity in blank uo): < 0.4: < 0.4: 

Mjnlmu/TLcorrected ""eight_Qf Impur:J!y il} sample ~g; .23 00 .23 
Maximum corrected weight of impurity in sample Ug): :.66 1.42 4.08 
Measured concentration of impurity in sample uo/m!; 6.46E-O 6.92E-C V 

weioht of impurity in sample ~gl: 17 13 .96 2'~ 
v Weight of impurity in blank ug): < O. < 

Minimum corrected weioht of impurity in sample uo): 3: :.49 0.26 33. 75 
Maximum corrected weight of impurity in sample ~g): 3: .59 :.96 

en 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results In the table are from the reanalysis RMAL2581. 

3- 1-d.OIO 
_________ Date ________...... 
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot !D: LEU11 -0P2-Z 
Compact lot descript ion : AGR-2 B&W U02 Fuel from G73H- 1O-930S5B 

Compact ID numbers: 004 166 040 067 142 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 02 .xls 

Mean avera e wei ht uranium er article 6 .39E-04 
Uncertainty in mean averaqe weiqht uranium per particle (Q): 7.00E-07 

First Leach Second Leach Total 

Burn-leach solution : B091 )3004 
Number of compacts: 

rotal volume of leach solution (mr : 5C 5: .5 

i I laborat ory analysis number: 2345-004 2345-009 
Measured Jranium >n (ug/ml' : 6.S5E-0; 1.69E-03 

Uncertainty in Jranium tion ug/ml: 6~ ME-~ 
Weight Jranium leached (g: : 1.43E-06 S.70E-OS 

Jncertainty in weight Jranlum leached (g' : 1.45E-0; S. '7E-09 3.45E-C 
_Numb~L()fl=hed ~ .0 

Uncertainty in number of leached kernels: 0.0 O. 

Measured of impurity in sample (ug/ml): < 4 .12E-02 < 4.12E-02 Fe 
I weight of impurity in sample (ug < 06 < 12 < 4.1S 

Fe Weighl of impuritv In blank Ug < .20 < .16 
Minimum corrected weight of Impurity in sample ug) O.OC .00 O. OC 

Maximum corrected weicht of impurity In sample (ug 2.06 2 . 12 4 . 1S 

~red of impuritv in sample (ua/ml' 5.37E-03 < 2.00E-03 ~I' 
I weight of Impurity in sample (ugJ . 2; < O . < .37 

Cr Weight of impurity in blank (Ug) < < 0.1 
j>1inimum corrected~impuritv In sam~ ual ~L6 ~ 0. 16 
Maximum corrected weight of impurity In sample ugJ .2; .10 0. 3; 

Measured of impurity in sample ug/ml) < .91E-03 < ,.91E-03 Mn 
Jncorrected welgbt of Impurity in sample ug) : ,,_0.10 < O. < 19 

Mn Weight of impurity in blank ug): < O. < O. 
Minimum corrected weiaht of Impurity in sample ua) : 1.00 0 .00 0 .00 

Maximum corrected weight of impurity In sample ug) : 10 10 . 19 
Measured , of impurity in sample (uc/ml) < 1.62E-03 < 1.62E-03 Co 

Uncorrected welaht of impurity In sample ua): < O.OS < O.OS < 16 
Co I'{eight of impurity In blank ugl: ~ '.09 < '.Q9 

Minimum corrected weight of impurity In sample ug): 00 0. 00 00 
Maximum corrected weiaht of impurity in sample ua): O.OS O.OS 16 
Measured i I of Impurity in sampl e (ug/m l): < S.00E-03 < S.00E-03 NI 

weight of Impurity in sample ua): < '.4C < 1.41 < O. Sl 
NI Weiaht of impuril . in blank ua': < '.4: < 1.42 

Minimum corrected weight of impurity in sample ug): 00 0 .00 00 
Maximum corrected weight of impurity in sample ug) : .40 0 .41 .S: 
Measured cion of impurity in sample ua/ml): .SSE+OO 3.S6E-01 C~ 

, weight of impurity In sample ug): 94.00 19.5S 
Ca Weight of impurity in blank Ug:: IS.14 13 .91 

Minimum corrected weiaht of impurity in sample ua): 75 .S6 5 .9, SI . 
Maximum corrected weiaht of mlPurity )r1,§mple ug}: 75A6 5.97 SI 
Measured I I of Impurity in sample (ug/ml): l.S2E+00 3. 62E-02 AI 

weiaht of impurity in sample ua): 9: 00 .S6 9; :.S6 
AI -'!YeighLQfir1]purlty in.l1lank u9: : .64 16 

Minimum corrected weight of impurity in sample Ug): S9.36 0 .70 9C 06 
Maximum corrected weiaht of impurity in sample ua) : S9 .36 O. 9C 06 
MeaslJred I of impurity in sample (ug/ml): 1.75E-01 < S.00E-03 Ti 

I weight of impurity in sample uc ' : S.l5 < 1.4: < 9.16 
Ti Weiaht of impurity in blank ua : < 1.43 < 1.4: 

Minimum corrected weight of impurity in sample ug:: S.32 0 .00 S.l2 
Maximum corrected weiaht of Impurity in sample ua': S.75 0.41 9 .16 
Measured tlon of Impurity in sample (ua;ml ' : 7.63E-01 < 2.00E-03 V 

I weight of Impurity in sample ug: : 3S.15 < 10 <3S.25 
V Weight of impurity in blank uc' < < 

Minimum arrected weiaht of impurity in sample ua : 3S.04 '.OC 3jl.04 
Maximum correct ed weight of impurity In sample ug: : 3S.15 O. 38.15 

Data checked against t he offiCial results of analyses for RMAL2250 by FCM on 11/10/ 2009 . 
Ca reanalyzed on 2/17/2010. The Ca results in the table are from the reanalysis RMAL2581. 

3-h~. O I O 
Date 

ORNL/TM-2010/055

105



Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or I mpurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot 10: LEUll-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

ComQact 10 numbers: Burn-Leach Blank 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2 -Z DRF26R1 02.xls 

Mean avera e wei ht uranium er article 
Uncertainty in mean average weight uranium per particle (g): 

Fe 

Cr 

Mn 

Co 

NI 

Ca 

AI 

Ti 

v 

Comments 

Data checked against the official results of analyses for RMAL2250 by FCM on 11/10/2009. 
Ca reanalyzed on 2/17/2010. The Ca results in the table are from the reanalysis RMAL2581. 

a-!~d.O(O 
_________"'Date 
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Data Report Form DRF-26A: Measurement of U Contamination or I mpurit ies by Deconsolldation Leach ____-" 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator : Fred Montoomery 

Compact lot ID: LEUll-OP2-Z 
Compact lot descript ion : AGR-2 B&W U02 Fuel f rom G73H- l 0-93085B 

Compact 10 numbers: 069 087 046 081 194 
DRF fi lename: \ \ mc-agr\AGR\LeachBurn Leach\LEUll -OP2-Z DRF26R l 03.xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty in mean aver3qe weiqht uranium per particle (q) : 7.00E-07 


First Leach Second Leach ~ 

I solution L09 1201O: L0912040 1 . 
Number of compacts: 

~~!I~~~~~~~~~vol ume~:of~ea~~tion ( ml ~~~~~'O!§~!I~~~"~O~~rotal~l ~ l chsoll u~~~~
Radiochemical laborat ory analysis number : 2449-001 2449-006 
Measured uranium uo/mll 00E-02 .85E-03 

Jncerta inty in uranium ug/ml J 00E-03 2.85E-04 
Weioht uranium leached lE-06 3.62E-07 ~ 

Uncerta inty in weioht uranium leached I E-O 3.62E-08 ,26E-0; 
Effective number of exposed kernels: O. 1.0 

Uncertainty In effect ive number of exposed kernels: O. 1.0 

Measured I I of impurity In sample (ug/ mIJ < 4 .12E-02 < 4.12E-02 Fe 
weioht of impurity in sample uo) : < 4.99 < 5.2: <: 12 

Fe ~of Impurity in blank uoJ : < 6 . 14 < 5.0; 
Minimum corrected weight of impurity in sample ug: 00 00 
Maximum corrected weloht of Impu rity In sample uo: 4.99 5. D 11 .12 
M=ed i I of ir]]jlu rity in§l!1ple (llg/ml) 9 A 2E-03 4 .34E-03 Cr 

weight of Impurity in sample Ug): 14 0.55 .69 
Cr Weioht of Impurity In blank uo) : < 0.3C < 1.25 

Minimum corrected weight of impurit y In sample 119): .84 O. .15 
Maximum corrected weight of impurity in sa mple uo): 1 14 0.55 ,.69 
Measured :ion of impurity in sa mple uo/mIJ: < ..91E-03 < 1.91E-03 4n 

, weight of impuri ty in sample 119 : : < .23 < .24 < A; 
Mn Weioht of impurity In blank UQ: : < 0.28 < .23 

Minimum orrected weioht of Imourity in sample uo) : 00 00 00 
Maximum corrected weight of Impurity In sample ug : : 0.2: 0.24 047 

Measured :ion of imou rlty In samole (uo/ml' . < 1.62E-03 < .62E-03 Co 
I weiq!1t of Impurity I n_~ample (ug: : _< .20 < .2: < DAD 

Co Weight of impurit y In blank (Ug ' < .24 < .20 
Minimum corrected weioht of Imourity in samole (uo' 0.00 0.00 0.00 

Maximum corrected weight of impurity In sample (ug: O. .2 : 0 040 
Measured ' Impurity In sample (uQ/mi' < 8.00E-03 < 8.00E-O NI 

I weioht of imourity in sam ole (uo < .9: < _< .98 
NI Weight of Impurity In blank (ug' < 19 < .98 

Minimum corrected weight of impu rity in sam ole (uo 0.00 1.00 0.00 
Maximum corrected welol of imourity in samole (uo ~ 1.02 .98 
Measured of impurity in sample (ug/ml) : 1. 12E+ 00 5.82E-Ol Ca 

I weight of imourity In samole (Ug ,35 .5: :.91 209043 
Ca Weioht of imourity In blank (uoJ 139 .3: .28 

Minimum corrected weioht ofJr1lp~ in sa mole uoJ '.OC 52.64 52.64 
Max imum corrected weight of Impurity In sample ug I.OC 52.64 52.64 
Measured concentration of Imourity in samole uo/ ml 9.28E-Ol 2.08E-0 

Jncorrected weigh t~ impuri ty in sample ug] l 2.29 26042 .70 
AI Weight of impu rity In blank U9] .56 4.15 

Minimum corrected weio ht of imourity in sample (uo) .99 
Maximum corrected weloht of imourity.ln sample 119J .72 22.27 .99 
Measured , of Impurity in sample (ug/ mi) 5.67E-02 4AOE-02 Ti 

weioht of imourity In sa mple uo: 6.86 5.59 l2A5 
TI Weioht of imourity in blank uo : < .19 < 0.98 

Minimum corrected weight of impurity in sample Ug] 5. 67 4 .60 
Maximum corrected weight of imourity In sa mple uo) 6.86 5.59 AS 
Measured , of impu rity in sample uo,'mll 3&~£Q! 5.99E-02 V 

weight of impurity in sample ug ) : 36 .66 '.6: 44.2; 
V Weight of Impurity In blank uo) : < 0.30 < 0.25 

Minimum correct ed weloht of impurity I samole uo: 36 .3: ,36 43.7: 
Maximum corrected weig ht of impurity in sample Ug: 36 .66 '.6: 44.27 

Data checked against t he official results of analyses for RMAL2449 by FCM on 12/ 17/2009. 

_____Dat e ___ ___--J~~ 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot !D: LEU11-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact !D numbers: 116 187 189 028 185 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 03 .xls 

Mean avera e wei ht uranium er article 6.39E-04 
Uncertainty in mean averaqe welqht uranium per particle (q) : 7.00E-07 

First Leach Second Leach 

Deconsoli solution !D: 09:.20 )3 .09: .204C 
Number of compacts: 

rotal volume of leach solution (mi' : 121 125. 

I I . boratory analysis number : 2449-003 2449-008 
Measured uran um cion (uo/ml' . 4.97E+OC .20E-01 

Uncertainty in Jran Jm (ug/ml: : 4.97E-OI .20E-02 
Weioht uranium leached (0' : 6 .01E-04 4.00E-05 

Uncertainty In weioht urani um leached (0): 6. 2E-05 4. lE-06 6.04E-05 
Effect ive number of exposed kernels: 0.9 

Jncertalnty In effectlv. n. :i.lt exposed kernels : O. 1.0 

Measured 'im- - iin - .,mP ll ei (iuugl,/m ) : · <1l .. 1122IE~ .. . _0):2·.·i1iiF.·~purit sa, iil'li$y ii ll 4ri _02 1iii1.ii<m.4iii1 22IEIi1 e 
I weioht of impurity in sample (uo < 4 .99 < 5.15 <10 14 

Fe Weight of impurity I,,-'<Iank ugl < 6.lA -,,-~.07 
Minimum corrected weight of impurity in sample Ug) '. OC .00 0.00 

Maximum corrected weloht of Impurity in sample (uo) 4.99 5. 15 10.14 
Me=ed of impJ,JIl!y In samp~g/ml) ~ .80E-0~ " .liE-03 Cr 

Jncorrected weight of impurity in sample (Ug) .06 .54 .61 
Cr Weioht of impu rity in blank wo) < 0.30 < 0.25 

Minimum corrected weio ht of impurity in sample wo) .30 .06 
Maximum corrected weight of Impurity In sample (Ug) .06 .54 .6: 
Measured of impurity in sample uo/mll < .91 E-C < .91E-O: Mn 

weioht of impurity In sample wo: < < .24 < 104: 
Mn Weight of impurity in blank Ug: < 0.28 < .2: 

Minimum corrected weloht of impurity in sample uo: 00 00 1.00 
Maximum corrected weloht of impurity I sa mple wo: .23 0.24 
Measured i I of impurity in sample (Ug/ml) <: 1.62E-03 < 1.62E-03 

weight of impurity in sample Ug): < 0. 20 < .2C 
Co Weloht Of impurity In blank wa): < 0.24 < 0.20 

Minimum corrected weight of Impurity In sa mple Ug): 00 0.00 .00 
Maxi mum corrected welaht of impurity In sample ua): .20 0.20 lAO 
Measured i I of impurity In sa mple (ug/mll : < 8.QOE-03 < 8.00E-03 NI 

weight of impurity In sample Ug:: < 0.9: < .OC < .9, 
Ni Weiaht of Impe ty in blank wa" < 19 < 1.98 

Minimum corrected weight of impurity In sa mpl e Ug) : 00 0.00 00 
Maximum corrected weight of impurity in sample Ug) : .9' 00 .. 97 
Measured i I of impurity In sample wa/ml): A9E+00 2.l1E-01 _Ca 

weight of Impurity In sample Ug:: 18C .29 26.38 206.67 
Ca Weight of Impurity In blank wc:: 139.32 21.28 

Minimum orrected weiaht of impurity in sample wa): 4C .98 5. 46. )7 

Maximum corrected weight of impurity in sample Ug): 4C .98 5. 46. )7 

Measured I of Impurity In sample (uc'mll: 8A2E-01 00E-01 AI 
I weiaht of impurity in sample wa . .88 25.00 26 .88 

AI Weight of Impurity in blank Ug:' 10.56 4. 15 
Minimum corrected weight of Impuri ty in sample Ug ': 9: .3; 20 .85 11. 

Maximum corrected welaht of Impurity in sample wa': 9: 20.85 12.17 
Measured of Impurity in sample (ug/ml): 5.12E-02 4.63E-02 

I weicht of Impurity In sample (uc' 6. 5.79 1 .. 98 
TI Weiaht of impurity In blank (wa . ~ 1,2. < .~ 

Minimum corrected weight of impurity in sample (Ug: 5.0C 4 .8C 9.81 
Maximum corrected weight of impurity In sample (wo' 6.2C 5.79 11.98 
Measured of impurity in sample (wa/ml' . 2.90E-01 6.64E-02 _V 

I weight of impurity in sample (Ug. 35. 09 8.3C 43.39 
V Weight of Impurity in blank Wg < .30 < 0.25 

Minimum correct ed weiaht of Impurity In sample (ua' 34.79 8.05 4: .85 
Maximum corrected weight of Impurity in sample (Ug' 35.09 8 .3C 43.39 

Data checked against the official results of ana lyses for RMAL2449 by FCM on 12/17/2009. 

______~Dat ~______________--J~e
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Dat a Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure : AGR-CHAR-DAM -26 Rev. 1 
Operator: Fred Montgomery 

Compact lot JD : LEUll-OP2-Z 
Comoact lot descriotion: AGR-2 B&W U02 Fuel from G73H-l0-93085B 

Compact JD numbers : 103 139 016 039 108 
DRF fil ename: \\mc-agr\AGR\Leach BurnLeach\ LEU 1l-OP2-Z DRF26Rl 03.xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty In mean averaqe weiqht uranium per particle (q) : 7.00E-07 


First Leach Second Leach 

Deconsoli< I solution L09 12C 104 L09 120404 
Number of omp , ct s: 

rota l volume of leach solution :m l l23.0 l23.0 

i~""" 
I~ analysis numbe 2449-004 2449-009 

Measured uranium ~g/ml 9.09E-03 2.89E-03 
Jncertai nty In uran ium ~g/ml 9 .09E-04 2.89E-04 

Weicht uranium leached .2E-06 3.55E-0 .47E-06 
I in weight uranium leached llE-07 ~~,08 . lLE-O~•

Effect ive number of exposed kernels: '.0 
l,Jr1c~a inty In_ ti ve number of exposed kernels : 0.0 O. 0.0 

Measured I of impurity in sample ~g/m l l < 4. 12E-02 < 4. 12E-0: Fe 
weicht of jrrljJlJillyln_sample ua): < 5.0; < 5.07 <lQ,li 

Fe Weight of impurity In blank ~g): < 6.14 < 5.0~ 

Minimum corrected weicht of impuri ty in sa mple uo): 00 00 1.00 
Maximum corrected weight of ImpurityJn sample. ]!g): 5 )7 5.)7 .14 
Measured I'Impuri ty in sample (~ o. ml 8.30E-03 4.30E-03 Cr 

wela : of impurity in sample uo .53 d,5 
Cr We ght of impurity In blank ~g < 0.30 < .25 

Minimum corrected weiq l t of impurity in sample ~g ' 2 ,28 
Maximum corrected weiD : of impurity in sample UD .53 
Measured i I of impurity in sample (~g/ml): < 1.91E-03 < 1.91E-03 

weight of impuri ty in sa mple ug): < .2: < .23 
Mn Weiaht of impuritv In blank uc ): < 0.28 ."- .n. 

Minimum corrected weight of Impuri ty in sample ~g ) : 0.00 0.00 00 
Maxi mum correct ed welaht of impurity In sample ug) : O. O. 1.4: 
Measured concentration of Impurity In sample (ua/mi' < 1.62E-03 < .62E-03 ~ 

I weight of impurit y in sample ( ~ g: : < .2e < .20 < 0.40 
Co Weight of Impurity In blank (ug' : < .24 < ,20 

Minimum corrected weicht of Impuri ty In sa mple (ua ' : 0 .00 '.OC 
Maximum corrected weight of Impuri ty in sample (ug' : O. 0.2C 0.40 
Measured ior of impurity in sample (uo/ ml ' : < 8. 00E-03 < 8. )E-03 NI 

I~of 1"'2lJ.Illi' in sample ua < ..Q.2!l < .98 
NI Velght of impurity In blank ug l < 19 < .98 

Minimum corrected weioht of impurity in sample (uo ' O. OC 0.00 
Maximum correct ed weicht of impurity In sample uc Q.2I,l, '.98 .97 
Measured of Impurity in sample (~g/ml): 1.36E+00 2.65E-Ol Ca 

I weloht of Impurit y In samp le (uo): 16;.28 32.60 199.88 
Ca Weichl of impurity In blank ucl .39.3: 2 ,~ 

Min imum corrected weight of impurity in sa mple ~g l 27 .9 ~ .32 39.28 
Maximu m corrected weight of impurity in sample (Uq .9~ .32 39 .28 
Measured of impurity in sample uc.'ml 8.54E-Ol 2.36E-Ol AI 

Jnc()[rected weight of impurity in sa mple ~g 05.04 19. )3 l34. 
AI Weight of impurity in blank ug '. 56 4.15 

MinimL m corrected weicht Of Impurity in sample uc 94.48 24.88 19.36 
~m~edw~ of Impl)rity In samp le ug 94.48 24.88 19.36 
Measured , of Impurity in sample (ugim; 4.80E-02 4.54E-02 TI 

weiaht of Impurity in sample ua) 5.90 5.5,IL .49 
TI Weight of impurity In blank ug: < 19 < 0.98 

Minim um corrected weight of impurity in sample uo J 4 .7: 4.60 9.31 
Maxim um corrected weiaht of impurity in sample ua ) 5.99_ 5.58 .49 
~d ,of impurity In sample (ug/ml) 2.72E-Ol 6.38E-02 V 

weight of impurity in sample ug): 3::.46 .85 4: .30 
Weiaht of impuri t y in blank ua; < O. <~ 

Minimum corrected weight of impurity in samp le ug : 3: . 16 .60 40.76 
Maximum corrected weiaht of impurity In sa mple ua; 33 .46 4 .3C 

Data checked against the official result s of analyses for RMAL2449 by FCM on 12/17/ 2009. 

J-/6-;J.OIO 
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[ Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID : LEUll-OP2-Z 
Comp act lot description: AGR-2 B&W U02 Fuel from G73H -1 0-93085B 

Compact ID numbers : 088 061 042 002 080 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEU 1l-OP2-Z DRF26R1 03. xls 

Mea n avera e wei ht uranium er article 6.39E-04 

Uncerta inty in mean averaQe weiqht uranium per particle ('I): 7.00E-07 


first Leach Second Leach Total 

I I .olution !D: 09:.20 )5 .09 :.20405 
Nu~of compacts: 

Total volume of leach solution (ml) : 18. l2C 

Radiochemical laboratory analysl ; number: 2449-005 2449-01 
Measured uranium i (UQ/ml): .00E-02 lE-03 

Un~ainty in Jranium i (uc/ml): .00E-03 3. lE-04 
Weight uranium leached (g): . 18E-06 .73E-O: 

Uncertainty in weight uranium leached (g): .18E-C .74E-08 .24E-07 
Effective number of exposed kernels: 0.0 0.0 

)ncertainty In effective number of exposed kernels: 0 .0 1.0 Q,I 

Measured tlon of impurity in sample uc/ml : < 4 .12E-02 < 4.UE-02 Fe 
I weight of impurity in sa mpl~{jJg . < 4.86 <:_4.94 < 9.81 

f e Weight of impu rity in blank ( UQ : < 6.14 < 5.)7 
Minimum corrected weicht of impurity In sample (uc O.OC 0.00 0 .00 

Maximum corrected weight of Impurity In sample Ug 4~ 4.9~ 9.81 
Measured . impu rity In sample (ug/ml 1.11E-02 5.39E-03 Cr 

I welcl . of impurity in sa mple (uc .31 0.65 1.96 
Cr Weight of Impurity In bljlnk ug < O. < 0.25 

Minimum corrected weich t of Impurity In sample (UQ .0: lAC .41 
Maximum corrected weicl : of imourlty In samole uc .3: 1.65 ~ 
Measured of impurity in sa mple (ug/ml): < 1.91E-03 < 1.91E-03 Mn 

)ncorrected weicht of impurity in sample (uc ) < 0.13 < 1045 
Mn Weicht of Imourl tv in blank ucl < 18 

Minimum corrected weight of impurity in sample Ug) I.OC 00 O.OC 
Maximum corrected weicht of Impurity in sample ucl .23 .13 0045 

~asured '~rnpurity ~sample Cl!9Lm)] < .62E-03_ < .. 62E-03 Co 
weight of impurity In sampl e Ug: < 0.19 < 0.19 < .39 

Co Weicht of Impurity in blank uc : < 0. 24 < 0.2C 
Minimum corrected weight of Impurity In sample Ug: 00 00 I.OC 

Maximum corrected weicht of Impurity In sample uc : .19 19 .39 
Measu red ion of Imourity in samole uc/m!: .62E-02 < 8.00E-03 NI 

weight of impurity in sample /.Ig): .9: < 1.96 < 2.87 
NI Weicht of imourity in blank uc): < 19 < 1.98 

Minimum corrected weich t of imourit y in sam ole uc): ~ 
Maximum corrected weight of impurity In sample Ug) : .9: .96 :. 87 
Measured i I of impurity In sample ucml .1.1E+ 00 .79E-01 Ca 

weicht of Imourlt v In samole uc lR!6 45-18 17.64 
Ca Weight of impurity In blank /.Ig l39.12 2: .28 

Min imum corrected weight of impurity In sample Ug 00 24.20 24 .20 
Maximum corrected weicht of imourlty In samole uc 00 24 . ~g 24.20 
Mea~ured I of Impurity in sample (ug/ml): 9.26E-01 2.09E-01 AI 

weight of impurity In sample Ug): 09 . 25.08 134.35 
AI Weicht of Imouritv in blank uc): l~ 4.15 

Minimum corrected weight of impurity in sample ug): 98 .70 20 .9: 119.64 
Maximum corrected weight of impurity In sample ug): 98. 70 20.9: 119.64 
Measured cion of Impuri ty In sample (uc/ml): 4 .80E-02 4 .78E-02 TI 

I weight oUmpurity In sample (Ug: : 5.66 5.74 .40 
TI Weight of impurity In blank (Ug : : < .19 < 1.98 

Minimum corrected weich t of impurity In sample uc) : 404' 4.75 9--ll 
Maximum corrected weight of impurity in sample (Ug: : 5.66 5.74 .40 
Measured of Impurity in sample (ug/ml): 2.9 1E-01 6.82E-02 V 

I weicht of impurity in sampl e (uc ' : 34.34 8 .18 . 42 .R 
v Weicht of imouritv in blank (uc' : ~ .)0 <_ .25 

Minimum corrected weight of Impurity in sample (ug: : 34. 04 7.94 41.98 
Maximum corrected weicht of Impurity in sa mole (uc' : 34.34 8.18 4: .52 

Data checked aga inst the official result s of analyses for RMAL2449 by FCM on 12/17/2009. 

L Date 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurit ies by Deconsolldation Leach 

Proced ure : AGR-CHAR-DAM-26 Rev . 1 
O~erator : Fred MontQomerv 

Compact lot 10: LEU 11-0 P2-Z 
Compact lot description: AGR-2 B&W U0 2 Fuel f rom G73H-10-93085B 

Compact 10 numbers: Deconsolidation Leach Blank 
DRF fi lename: \ \ mc-agr\AGR\LeachBurnLeach\ LEU 11-0P2-Z DRF26R1 03 .xls 

Fe 

Cr 

Mn 

Co 

NI 

Ca 

AI 

TI 

v 

Data checked against the official results of analyses for RMAL2449 by FCM on 12/17/2009. 

Date~__________________~ 
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Data Report Form DRF-26B : Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach _____-' 

Procedure: AGR-CHAR- DAM-26 Rev. 1 
Operator: Fred Montaomerv 

Compact lot ID : LEUll -OP2-Z 
Compact lot description: AG R- 2 B&W U02 Fu el from G73H- l0-93085B 

Compact 10 numbers : 069 087 046 081 194 
DRF fi lename : \ \ mc-agr\AGR\LeachBurnLeach\ LEU 11-0 P2-Z DRF26Rl 03.xls 

Mean avera e wei ht ura nium er articl e 6. 39E-04 

Uncertainty In mean averaqe welqht uranium per particle (q) : 7.00E-07 


First Leach Second Leach ~ 

Burn-leach solutionJD: 609 122801 B0912300 . 
Number of com pacts: 

~~~~~~~~~~Tota ll ~~~~@ ~~~ llut![ ~IIl~:~~4~8 51..~S~~~ ~D~eof'~LS~O ionE(m : .. S~~~~~~
Radiochemica l laboratorv analysis number: 2505-00 1505-006 
Measured uranium i ua/mll : 7.09E-02 5.32E-04 

. In uranium I ~g/ml) : 7.09E-03 S.32E-OS 
Weiaht uranium leached (a : 3A4E-06 2.74E-08 ~ 

i in weiaht uranium leached (a): 3A7E-C 2.76E-09 3A7E-0 
Number of leached kernels: O. O. 

Uncertainty in number of. kernels: O. 0.0 1.0 

Measu red i iii mlBIII):.;&il;iii.4~ l .. iil2m Fe iiiEtof Impuri ty in sampile,E(~gll/~ l 4E_OEa.l'.E<iil4ril E_02iiE.BII~
' weiah t of Impurity in sample ua): 6.98 < 2. l2 < 9.1 


Fe Weight of impurity in blank ~g ): < 2.06 < 2.09 

Minimum corrected weight of impurity In sample ~g): 4 .92 O.OC 4.92 


Maximum corr~wei!lhtof Impurity in sample ua) : 6.98 2.12 ~ 


Measured of impurity in sample (~g/ml): 8.56E-03 < 2.00E-03 Cr 

I wel aht of impuri ty in sa mple (ua' : 004; < 10 < 0.52 


Cr .W~i.9ht oflrm>urity in.J1ljlnk (iJlL : .~ 10 .~ 


Minimum corrected weight of impurity in sample (Ug' : 0 .32 O.OC .32 

Maximum corrected welaht of Impuri ty In sample (ua' : 0042 0.10 .5: 

M=ed iQll.Qf impulj!yjn samJl~g/ml : < L9.l:-03 <: lE-03 Mn 


I weight of impurity in sample (Ug : < ~9 < < 19 

Mn Weiaht of impurity in blank (ua < 0.10 < 10 


Minimum corrected ~f illlQLll:i!y In ~ (Ilg :..Q. '.OC 0,00 

Maximum corrected weight of impurity In sample (ug )9 0 ,19 

Measured concentration impurity in sample ua/ml': < ,62E-03 < ,62E-03 Co 


Jncorrected weiat •of I~n sample ua ) < ...Q.QJl_ <....Q,08 < . 16 

Co Weight of Impurity In blank Ug) < 08 < 0,08 


Minimum correct ed welaht of Impurity In sample (ua) I.OC 1.00 0.00 

Maximum correct ed weiaht Qflr1:1Q.urlty...lO...§mpl,,- J.l9J 1,08_ 1,01l_ 16 

Measured ' of impurity in sample (ug/ mll: 1.06E-02 < 8 .00E-03 NI 

weiaht of impurit y in sample uaJ .51 < 0041 < 1,93 
NI -,Neight Qf. impurityjrl blank J.l9j < 0040 < 0041 

Min imum corrected weight of impurit y in sample Ug) .00 11 
Maximum corrected weiah t of impurit y in sample uaJ .51 104 . 1.9: 
~sured ,,-n of Impl,Jrit y in sample (ug/ml) 1.74E+00 5.S1E-Ol Ca 

weight of Impurity in sample Ug): 84 .39 28 ,38 l2 .7; 
Ca Weiaht of Impurity In blank ua : 9 ,15 IA 

Minimum corrected weiaht of Impurity in sample ua J 75.24 11,,97 90.2 : 
Max imum corrected weight of Impurity In sample Ug: 75.24 14.97 90,21 
Measured I of Impurity In sampl e ua/mll 4A6E+00 2,81 -02 AI 

welaht of impurity in sample uaJ 16-1; 17 l7. 
AI Weight of impurity in blank ug): 15 19 

Minimum corrected weight of impurity In sample ua: 215 . 16 i8 15. 
Maximum corrected welaht of impurity in sample uo) : IS, 1.§. i8 15.7' 
Measured I I of Impurity in sa mple (ug/ml) 1.40E-O l < 8 ,00E-03 Ti 

weioht of Impurity in sample uo ): 6.79 < 'A: < -lQ. 
Ti _Weigb.tof_impuri!y,ln blank iJg) : < 0 040 < 'A: 

Minimum corrected weight of impurity in sample Ug) : 6.39 00 6.39 
Max imum corrected weiaht of impurity in sample ua): 6.79 A, .20 
Measured I )n of imourity in~le (iJgf.fTlI) : 7. 51E-Ol 2.90E-03 V 

weight of impurity in sa mple Ug ): 36042 0.l5 36.57 
V Weloht of impurity in blank uo): < O. < 

Minimum corrected~ht o.f..lrT1J2.urlty lrrJiample lig): 36 . 12 O. )5 36. 17 
Maximum corrected weioht of impurity in sa mple uo) : 36 042 0 .15 36 .57 

________~__~____Comments 

Data checked against t he official results of analyses for RMAL2505 by FCM on 1/28/2010 
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or I mpurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev . I 
Operator: Fred Monta omerv 

Compact lot ID : LEU11-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H- 1O-93085B 

Comoact I D numbers: 11 6 187 189 028 185 
DRF fil ename: \ \ mc-agr\AGR\LeachBurnLeach \LEUII-OP2-Z DRF26RI 03 .xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty in mean averaqe weiqht uranium per particle (q) : 7.00E-07 


First Leach Second Leach Total 

solution B091230C 
Number of compact s 

rotal vol ume of leach solut ion :ml ) 50 5 .8 

laboratorv analvsls number : 251)5-00: 2~Q5-0QlL 

Measured uranium ~g/ml) 08E-0 .80E-04 
Jncertaintv in uranium ~a/ml) 1 l E-02 .80E-05 

Weight uranium l e~ched (g) 5~~ lE-06 .08E-08 
Uncertainty in weight uranium leached (g) 5A 6E-07 5. 1E-09 5A 6E-0; 

Number of leached kernels O. 0 .0 
Jnc~rtalnty In_nu mbere>f l eache~kernel s: O. 1.0 

Measu red ion of impurity in sample ~a/ml: < 4. l2E-0: < 4. l2E-0: Fe 
_weight oflrT1puIi!Yjn saf!1Qk ua) : ~ --"b13~


Fe Weight of impurity In blank ~g ) : < 2.06 < 2.09 

Minimum corrected weiaht of impuri ty in sample ~a): 00 0.00 


Maximum corrected welaht of Impuritv in sample ua) : 06 l3 4.2C 

Measured i I of impuri ty In sample ( ~g/ml): 4.79E-03 < 2.00E-03 Cr 


weight of impurit y In sample ua ): .24 < < 0.34 

Cr Weiaht of impuritv In blank ua): < < 


Minimum corrected weight of Impurity in sa mple ~g ) : 14 0 .00 .14 

Max imum corrected weiaht of Im purity in sample ua ): 0. 24 0.10 .34 

Measured i >n of impuri tv In sample (uo/ml ): < ,,91E-03 <~.9 IE-Q3 Mn 


wei9ht of impurity in sample ~g ): < < . 10 < 0.19 

Mn Weight of impurity in blank ~a < < 10 


Minimum orrected weioht of imPL tv in sample uo 00 00 00 

Maxirnum correct ed weight of impurity in sa mple ~g O. 19 

Measured i I of impurit y in sample (~a!m l < .62E-0: < 1.62E-03 Co 


,d weioht of impu ritv In sample uo --" 1. 08 . < .08 < O. 

Co Weight of Impurity in blank ~g . < .08 < .OB 


Minimum corrected welaht of Im purity In sample ua . 0 .00 0.00 

Maximum corrected weight of impurity In sample (~g 0.08 0.08 l 7 

Mea sured of Impurity In sample (~g"ml < 8.00E-03 < 8.00E-I)3 HI 


I weiaht of impurit y in sample ua : < lAO < 1.4: 

HI Weight of Impurity in blank pg . < 1.40 < 1.4 : 


Minim um corrected weight of Impurity in sample ~a ' : 0 .00 O.OC 0.00 

Maximum corrected weioht of impuri ty in sample uo ' : Q.1lI 0041 .82 

Measured i on of Impurit y In sample ( ~q/ml): 1. 33E+00 < 1.00E-OI Ca 


I weiaht of Impurity In sample (ua 66.63 < 5.l8 -,,-7 .8 1 

Ca -"",elghi.QLim purfu In blank ~g 9 . l 5 l3A : 


Minimum corrected weight of impurit y in sample (~g): 57048 I.OC 57048 

Maximum corrected weiaht of Impurity In sample (ua 5: .48 J.QI: 57.48 

Measured _of l"'Jlll.dty i n~ple (~Jl!mr . 1.66E+00 3.22E-02 AI 


I weight of impurit y in sample ~g B: .67 84 .83 

AI Wei ght of impurity in blank (ua l l 5 1.89 


Minimum corrected weioht QfJr11Q~l'Ity~ample_ ~gl 82 .02 .78 82.79 

Maximum corrected weight of impurity in sample ~g 82.02 .78 82.79 

Measured of Impurity in sample ~q/m l : I . IE-OI < 8.00E-03 Ti 


Jncorrected weioht of impurity In sample uo 5 .~ < 0041 < 5 . 

TI . Weight of impurity in blank (~g < .40 < 0041 


Minimum corrected weig ht of impurity in sample (~g 5.16 1.00 5. 

Maximum corrected weiaht of impurity in sample (ua 5.56 5 .9:
JA: 
Measured , ofil1}QlJilly in ~Ie (~.9Lm l ) 7.13E-OI 4.12E-03 V 

weight of impurity in sample ~q l 35 .7: .2: 35 .93 
v Weiaht of impurity in blank ua) < 0. 10 < 0.10 

Minimum corrected ~ht ofJmpurity il}s ample ~g) 35.6: 35 .7: 
Maximum corrected weiqht of Impurity In sample ual 35. 72 .2: ~.93 

Data checked against the official result s of analyses for RMAL2505 by FCM on 1/28/ 2010 
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Dat a Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impuri ties by Burn-Leach 

Procedure : AGR-CHAR- DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEUll -OP2-Z 
Comoact lot descrlotion: AGR-2 B&W U02 Fuel from G73H-l0-930S5B 

Compact ID numbers: 103 139 016 039 l OS 
DRF fi lename: \\mc-agr\AGR\Leach8urnLeach\ LEU 11-0P2-Z DRF26Rl 03.xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty in mean averaqe welClht uranium per particle ('I): 7.00E-07 


_First Lea:11. S~d Leac,,­~al 
solut ion 809122S04 B09l23004 

Number of compacts : 
rota l volume of leach solutiQl'. ~m l l 50.4 5 .3 

Ra, laboratorv analvsis numbe 2505-004 2505-009 
Measured uranium ~g/m l 6.56E-02 9.96E-04 

Jncerta lntv in uranium ug/ml 6.S6E-03 9.96E-05 
~ht urariliJm leache~ lE-06 5, 1£Q!! 

. In weight uranium leached 3. :3E-0 5. 15E-09 3.33E-C 
NlJmber of leached kernels: 1.0 1.0 0 .0 

i In number of leached kerne ls 0 .0 

Measured , of impu rity In sample ug/mll < 4. I E-02 < 4. 12E-02 Fe 
weight of Impurity In sample ~g ; < .08 < 2. < 4.19 

Fe Weight of impurity in blank ~g) : < .06 < 2.09 
Minimum corrected weight of Impu rltv in sample Ugl: 1.00 0.00 

Max imum corrected weight of Impurity in sample ~g ): 08 2 4. 19 
Measured ' impurity in sample lug/mil: 5.77E-03 < 2.00E-03 Cr 

weigl : of imouritv in sam ole ugl: .29 < . < .Q.l'J. 
Cr Weight of impuri ty in blan k ~g ) : < < 

Minimum correct ed weight of impu rity in sa mple ugl: 0. 19 0.00 .19 
~m corrected weigl : of imouritv In sa mole ~ ~. .~ .39 
Measured i I of impurity in sample I~g/m l) : < 1.9 1E-03 < 1.91E-03 Mn 

weight of impu rity in sample ugl: < 10 < .10 < 0J.9 
Mn Weight of impurity In blank ~g) : < < . 10 

Minimum corrected weight of Impurity in sample Ug ): 0.00 0.00 00 
Max imum corrected weight of impurity In sample ugl : 0.10 0.11 19 
Measu red :Ion of Imouritv In samole (ug/m l < 1.62E-03 < 1.62~03 Co 

weight of impurity In sample (~g < .08 < .08 < 0.16 
Co Weight of impurity in bl ank (Ug . < .08 < .08 

Min imum corrected weight of impurit y In sa mple Ug _0.00. 0.00 0.00 
Maximum corrected weight of impurity in sample (~g : 0 .08 0.08 16 
Measured of impurity in sample (ug/mll : 8.5SE-0: < 8.00E-03 Nt 

I weight of imouritv in samole lug : .4 . 

Nt Weight of impu rity in blank (~g : < 1.40 


Minimum corrected weight of impurity in sample (Ug' : 0.0: O.OC 0.03 

Max imum corrected weight Of Impuritv in sample luo : .4 '.4 .84 


_Measured of impurity In sample (~g/ml): 3.22E+00 1.29E-01 Ca 

I weight of Impurity In sample ~g l : 162. 29 6.62 16S.9 


Ca Weight of impurity in blank Ug 9.1 5 13.4: 

MinLmum corrected weight of Impurit y in samp le [ ~ g) : 153 .14 '.OC 15: 14 

Maxi mum correct ed weight of impurity in sample Ug 153 .14 0. 00 153.14 
Measured of imouritv in sam ole ug/ml': .71 E+ OO 4. 25E-01. AI 

I weight of impurity In sample ~g 86.l8 2. 18 88.36 
AI Weight of impurity In bl an k lug .15 1. 89 

Minimum corrected weight of imouritv in samole Ug 85 .0-' .29 86. 
Maximum corrected weight of impurity In sample (Ug 85.0: .29 86. 
Measured of Impurity In sa mple ug/ml' : 1. 12E-Ol < 8.00E-03 

I weight of Imourit vjn samole ue ] 5 .64 < O.4l < 16 
Tt Weight of Impurity In blank ( ~g) < 1.40 < 0.41 

Min imum correct ed weight of Impuri ty in sample ugl S.24 
Maximum corrected weight of imou ri tvin sa~ iJgl 5.64 1.4: 
Measured on of impurity in sa mple (~g/ml ): 7.40E-Ol 3.24E-03 v 

I weight of Impurity In sample ug l 3, .30 . 17 3: .46 
v Weight of imouritv In blank ugl <..Q,JJJ < O. 

Minimum corrected weight of impurit y in sample Ugl 3, .2C 1.06 .26 
Maximum corrected weight of imouritv in samole ue) 37 .3Q .17 17.46 

'--__________________._Comments 

Data checked against the offi cial results of analyses fo r RMAL2505 by FCM on 1/ 28/2010 
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Mont gomery 

Compact lot !D: LEUll-OP2-Z 
Comoact lot descri otion: AGR-2 B&W U02 Fuel from G73H-10-930856 

Compact I D numbers : 088 061 042 002 080 
DRF fi lename: \\mc-aQr\AGR\Leach6urnLeach\ LEU1l-OP2-Z DRF26R1 03 .xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty In mean averaQe weiqht uran ium per particle ( 'I) : 7.00E-07 


First Leach Second Leach Total 

solution 609 122805 609123005 
~mber of comoact s: 

Tot al volume of leach solution (ml] 48.8 5.. 5 

laborat ory analysis number: 2505-005 2505-C 10 
Measured uranium ~Q/ml) 8.38E-02 .04E-03 

Jncertalnt v In uranium uq/mll 8.18E-03 04E-04 
Weight uranium lea ched (g) 4.09E-06 5.36E-08 

Uncertainty in weiQht uranium leached (g) 4 . 13E-07 5 AOE-09 4 . 13E-0; 
Number of leached kernels O. '.0 

JncertalQty in num~of leached~nels : ~. I 0.0 

Measured , of Imourltv in sample uq/ mlJ < 4 .12E-02 < 4.12E-02 'e 
weight of impurity in sample ).Ig) : < 2.01 < 2. 12 < 13 

Fe Weight of impurity In blank ~g): < 2 .06 < 2.09 
Minimum corrected weiqht of impurity in sa mple ~qJ : 00 0.00 1.00 

Maximum corrected weight of impurityi" sample 1d9l: ~ 21£ 4 . 13 
Measured i I of impurity in sample (~g/ml) : 8.12E-03 < 2.00E-03 Cr 

,d weiqht of imourity in samole ~qJ: lAO < O. < 0.50 
Cr ~ht of il1QJlllilly In blank UqJ : < .~ 1& 

Minimum corrected weight of Impurity In sample Jg ) : .30 0.00 .30 
Maxim um corrected weiqht of imouritv in sam ole UqJ: 0040 0.11 .50 
Measured i I of impurity in sample ().Ig/ml): < 1.91E-03 < 1.91E-03 Mn 

I weight of impurity in sample Ug: : < .09 < . < 0.19 
Mn Weiqht of Imouritv In blank Uq': < < .10 

Minimum corrected weight of Impurity In sample ug): 00 0.00 00 
Maximum corrected weight of Imourity In sample UgJ: 0. 09 19 
~sure~ I '-2flrDp urity i~ple (j.Jg[rT1il: < 1.62E-03 Co 

I weight of Impurity In sample ~g :: < .08 < 0. 16 
Co Weiqht of im ouritv in blank Uq ' : < 0 .08 < 1.08 

J'1iIlimum cOJIec ted welqht of Imourity In~ample j.J~: ~OO 0.00 00 
Maximum corrected weight of Impurity In sample Ug ' : 0. 08 0.08 16 
Measured tlon of imouritv In samole (uq,'ml' : .15E-02 < 8.00E-03 NI 

1 weight of impurity in sampl).lg : 0. 56 < 104: < '.9; 
Ni Weight of impurity in blal Ug ' < lAO < .41 

Minimum corrected weiqht of imouritv in samol Uq' 0 .16 0.00 0.16 
Maximum corrected weight of Impurity in samplug' 0.56 'A: 0.9, 
Measured of Impurity In sample (~g,'mr 13E+ OC < .00E-01 Ca 

I welqht of Imourltv In sam ole Uq )3.94 < 5.15 < 09.09 
Ca Weight of Impurit y in blank ).Ig 9 . 15 :04: 

Minimum corrected weight of Impurity in sa mple Ug) 94. 79 1.00 94.79 
Maximum corrected welqht of Imouritv in samole UqJ 94.79 ),00 94. 79 
Measured of Impurity in sample (ug/ml) 1.80E+ 00 4.63E-02 AI 

Jncorrected weight of imourity in samole (UgJ 8" .84 2.38 90 .22 
AI Weiqht of Imouritv In blank Uq] 1.89 ~ 

~inimum corrected weight of impurity in sampl e ).Ig) 86.69 .50 88.19 
Maximum corrected weight of impurity In sample (UgJ 86.69 .50 88 .19 
Measured of Imouritv In samole uq/ml 1.26E-01 < 8.00E-03 TI 

",-cor~~ight QUmpurity In ~_mple ).Ig; 6 . 15 < 0041 < 6.56 
TI Weight of impurity in blank Ug: < 040 < 0041 

Minimum corrected weiqht of imourit y In sam ole UqJ 5.75 .00 5 . 
MaximUm corrected weiqht of Imouritv in sam ole ~ ~~5 104: 6 . 16 
MeasJ1Ied , of impu rity in sample ().Ig/ ml) . 6.92E-01 4.36E-03 V 

weight of impurit y In sample Ug): . '7 .22 33 .99 
v Welqht of imouritv in blank ~q J: < 

Min imum corrected weicht of imoljrity ~ple ).Jgl: 12 13.79 
Maximum corrected weight of impurit y in samole Ug: 3, . '7 .22 33 .99 

C mments 

Data checked against the officia l results of analyses for RMAL2505 by FCM on 1/28/ 2010 

___~Date 
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Data Report Form DRF-26B : Measurement of SiC Burn-Leach Defects or Impurities by Burn-Leach __~___..1 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montqomerv 

Compact lot ID : LEU 11-0P2-Z 
Compact lot descri ption: AGR-2 B&W U0 2 Fuel from G73H-10-93085B 

Compact ID numbers : Burn-Leach Blank 
DRF fi lename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 03.xls 

Fe 

Cr 

Mn 

Co 

NI 

Ca 

AI 

Ti 

v 

Comments 

Data checked against the offi cial results of analyses for RMAL2505 by FCM on 1/28/2010 

ate"-_________..I 
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Dat a Report Form DRF-26A: Measurement of Ii Contamination or I mpurit ies by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montaomery 

Compact lot lD: LEUll-OP2-Z 
Compact lot description: AGR- 2 B&W U02 Fuel from G73H-10-93085B 

Comoact 10 numbers: 120 184 049 144 076 
DRF fi lename: \\mc-agr\AGR\Leach Burn Leach\LEUll -OP2-Z DRF26R1 04.xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty In mean average weight uran ium per particle (g) : 7.00E-07 


First Leach Second Leach Total 

i I I solution D: .0912 02 L09121702 
Number of como .cts : 

rota l volume of leach solution m l: . 124. 128.0 

laboratory analvsis number : 1504-0 2504-00: 
Measured uranium ~g/ml' : 8 .94E-0: 3.20E-03 

i in uranium ion ua/m!' 8 .94E-04 3.20E-04 
Weiaht uranium leached (a lE-06 4. OE-O .5; 

. in weight Jranium leached (g ' . lE-O: 4.10E-08 18E-C 
Effective number of exposed kernels '.0 O. 

Jncomalnty--"'- effegive mJ.,lb er of exposed_ker~ O. 

Measured of Impurity in sample ua/ml < 4.12E-02 < 4 . IE-02 Fe 

Jncorrected weight of impurity In sample ~g ] < 5. < 5.27 < .38 


Fe Weight of Impurity In blank Ug J < 6.06 < 5.0: 

Minimum corrected weiaht of impurity in sam ple ua J '.00 00 0.00 

Maximum corrected weight of impurity In sample ~g ] 5. 5.27 .38 
Measured . of impurit y in sample (ug/m!) 1. 18E-02 6.63E-03 Cr 

weiaht of impurity In sa mpl e uaJ : .46 0.85 2.31 
Cr Weight of impuri ty in blank ~g ): < 0.29 < 0.24 '.~"'•.:!: ",,"': 

Minimum corrected weight of impurity In sample Ug): . l 7 .60 .77 
Maximum corrected weiaht of impurity in sa mple ua: 0.85 2.3: 
Measured , of implJfj1y l~mpkill/r11ll _< 1.9 E-03 Mn 

weight of impurity in sa mple ~g) : < 24 < 1.48 

Mn Weiaht of impurity In blank uaJ : < 0.28 < 


Minimum corrected weiaht of impurity in sample uaJ : 00 .00 

Maximum corrected weight of impurity In sample ~g) : .24 24 1.48 

Measured Impurit y in sample ua/ m!): < .. 62E-0: < 1.62E-03 Co 


Uncorrected weia : of Impurity In sample uaJ: < .2e < < .4 

Co Weight of impurity in blank ~g) : < .24 < .2C 


Minimum corrected welaht of Impurity in sample UQ 00 0.00 .00 

J-1axim,,-m corr~ted ",-eigl : Ql' impurjty In sa,mple j,Jg p .20 0.2 . 1.4: 

Measured i I of impu rit y in sample (ug/ml < 8.00E-03 < 8.00E-03 NI 


welaht of Impurity in sample ua < 0.99 < .02 < 

NI Weight of Impuri ty in blank Ug . < .18 < 98 


Minimum corrected weiaht of impurity in sa mple ua J: 0.00 O. 0.00 

~xi m,lJll1 cor[E'l:ted ~ght ofjmpurlty In sl'rnple I,lg): 0.99 02 2 . )2 

Measured i I of Impurity In sample (ug/ml ): 1.33E+ 00 3.68E-01 Ca 


weight of Impurity in sample uo ' : 164.92 47 .11 2: . 

Ca Weiaht of Impurity in blank ua': ...,1: ,63 ",12.20 


Minimum corrected weight of impurity In sample Ug: : .7.29 34.90 152.20 

Maximum corrected welaht of impurity in sample uoJ : 17.29 4: .11 1§4.40 

Measured I ,of--""!>uritrlD saJ!lj)le [~g[ Ill!): 6.05E-01 1.83E-01 AI 


, weight of Impuri ty In sample (Ug: : 75 .02 13.4; 98.44 

AI Weioht of impurity in blank (ua' : 9.60 3.25 


Minimum corrected welaht of imouritv in sam ole (ua' : -.25.42, 20. 18 85.60 

Max imum correct ed weight of Impurity in sample (Ug: . 65.42 20 18 85.60 

Measured >n of Impurity in sample ua/ml ' : 3.65E 02 3.76E 02 Ti 


,d weiaht of imourity in sam ole (ua 4 . 4. .34 

Ti Weight of impurity in blank ( ~g ' < < 


Minimum corrected welaht of impurity in samole (uo · : 3. 3 . .19 

Maximum corrected weiaht of imourity in sa mole (ua 4. 4. .34 


"Measu red of impurit y in sample (ug/ml) : 1.93E-01 5.54E-02 V 

I weight of impurit y In sample Ug 13.9: '.09 3: 


v Weiaht of Impurity in blank ua ,,--0.24
'" Q",29 
_Mini'll.lJ.m corrected weight of impurity in sample ~g 23 .64 6.85 30.49 
Maximum corrected weia ht of impurity in sa mple (ua 23.93 7.09 

Data checked against the offi cial resu lts of analyses for RMAL2504 by FCM on 1/28/2010. 

Ca reanalyzed on 2/17/2010 . The Ca resul ts in the t abl e are from the reanalysis RMAL2581. 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure : AGR-CHAR-DAM -26 Rev. 1 
Qperator: Fred Mon!flomerv 

Compact lot ID: LEU11 -0P2-Z 
Comoact lot descrlotion: AGR-2 B&W U02 Fuel from G7 3H - l0-93085B 

Compact ID numbers: 203 096 114 191 022 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 04 .xls 

Mean avera e wei ht uran ium er article 6.39E-04 
Uncertainty In mean averaqe weight uranium per particle (q): 7 .00E-07 

~I' "'"" ll VOILu~m~e~o~uuem~abchlrsO I ~~~:tiOpn~ C~I n'~ nanC,h C .L2~~~~~P.E~~~To~ta l ~. l l ~e~~O: tl~LU mclt~ A:~:e. ) :Ol~nn21Ad2~2;'~ena~oChii'.l.
~ . ·'O (a S:~:~~~~~ ~o3~~~s~e:~ A1Totalno 

Radiochemical laboratorv analvsis number: "v.,-vv" <JV"-vvo 
Measured uranium I ~g/ml: 9.06E-03 2.83E-0: 

. In uranium I ~q/ml): 9.06E-04 2.83E-04 
Weloht uranium leached (0: .07E-06 3.45E-0; 

I In weight uranium leached (g) : .07E-07 :.46E-083E-07 
Effective number of exposed kernels: O. O. 

I In effective number of exposed kertri . O. 0.0 1.0 

..~ ;~" "~"'~' ,~A: ~ia~~~~~~~~~~~~~~~~iiiiq
Measured concentration of impurity in sample :~gim l < 4 .12E-02 < 4.12E-02 Fe 


~ht of mourltv in ~Ie >'lI : < 4 .86 < 5.03 < 9.B9 

Fe Weight of impurity in bl ank ~g : < 6. 06 < 5. )3 


Minimum corrected weioht of mpuritv in sam ole ~o): 0.00 0.00 00 
Maximum corrected weight of mpurity In sample ~g:: 4.86 5.0: 9.89 
Measu red of impuri ty in sample (~g/ml): 6.97E-03 7.66E-03 Cr 

I weioht of impurity in sample ( ~o" 0. 82 0.93 .76 

Cr Weigh t of Impu ri ty In blank (ll9: . < .29 < .24 


Minimum corrected weight of Impuri tv In sample (~g' : 0.5: 0.69 12 
Maximum corrected welaht of imouritv in sa mole ( ~ o' : 0.82 ~ 26 
Measured of Impurit y in sample (~g/ml): < l.91E-03 < l.91E-03 Mn 

I weight of impurity in sa mple (~q ' . < .23 < 13 < 0.46 

Mn Weioht of impurity In blank (uo < ,28 < 13 


Minimum corrected weight of impurity in sample ( ll9 : O.OC I.OC 0.00 

Maxim um corrected weight of impurity In sample (~g 0.2: .23 0.46 

Measured tion of Impurity in sample ua/ml' < .62E-03 < .62E-03 Co 


I weight of impurity In sample ~g) < 19 < O. < .39 

Co Weioht of impu rity in blank (~g ) < .24 < 0.20 


Minimum corrected ~t of impu rity In s~ [jJgJ .~ hQQ O.OC 

Maximum correct ed weight of impuri ty In sample ~g) 19 .20 0.39 

Measured of Impurity In sample uo/ml) < B.00E-03 < 8.00E-0: 


weioht of Imouritv in samole uo: < .94 < '.98 

NI Weight of Impurity in bl ank ~g : < .18 < 0.98 


Minimum corrected weig ht of impurity in sample Ug: .00 00 '.00 

Maximum corrected weiaht of imourlty in samo le ua: ).~ 0.98 1.92 

Measured , of impu ri ty In sa mple (~g/ml) 6.84E-01 3.29E-01 Ca 


weight of Impurity In sample Ug): 80 40.14 ,20.85 

Ca Weioht of imouri ty in blank ua): 4' '.63 -.5 l2.2_0 


t-1inlmum corrected weight of impuri ty In sample ~g: 3: .08 2;'.94 6 .0: 

Maximum corrected weight of impurity in sam ple ~q): 3: .08 4C 14 73 . 

Measured concentration of impurity In sample ua!ml 6.3I)E-0 .81E-0 AI 


weioht~u~in s=le j,JQ}: 74.34 22 ,08 96.42 

AI Weight of Impurity in blank uq): 9.60 3.25 


Minimum corrected weioht of impurity in sample ua): 64 .74 18.84 B: .58 

Maximum corrected ~ht QUmpur:Lty In s,,-,,",ple jJJI): 64.74 18.84 8: .58 

Measured I I of Impurity in sample (ug/ml): 2.94E-02 3.01E-C Ti 


weight of Impuritv in sample uo ) : 3.47 3.6' 7~~ 

TI Wlililht ofLmpuri~-, n blank ~g ) : < L8 < 1.98 


Minimum corrected weight of impurity in sam ple ug): .29 2.70 4 .99 

Maximum corrected weioht of impurity in sample uo): 3.4: 3.6' .14 

Measured rnncpn t "tiQn of impurity in sample uqjmJl: _l.99E,01 4 .91E-02 V 


weight of impurity in sample ug): 23.48 5.99 29.47 

v Weioht of impurity in blank ua): < 0.29 ~ .2'!.­

J1irlimuJ1lCQrre_C!l'd wlililht of impurity in sample ll9): 23.19 5. 75 18.93 
Maximum corrected weight of impurity in sample uo): 23.48 5.99 29 .fl 

Data Checked against the official resu lts of analyses for RMAL2504 by FCM on 1/28/2010. 

Ca reanalyzed on 2/17/2010. The Ca resu lts In the table are from the reana lysis RMAL25Bl. 


3 -\- ~O \ O 
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Data Report Form DRF-26A: Measurement of U Contamination or I mpurities by Deconsolldatlon Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Ooerator: Fred Montoomerv 

Compact lot !D : LEU11 -0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H- 10-93085B 

Compact TD numbers : 171 161 025 093 117 
DRF fil ename : \\mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 04. xls 

Mean avera e wei ht uranium er articl e 6.39E-04 

Uncertai nty in mean averaqe weiqht uranium per pa rticle (q): 7.00E-07 


First Leach Second Leach 

i i ,olution D: .0912 04 .09121704 
Number of coml .cts : 

rota l volume 'leach solution ml: : 12: 127 . 

.-004 151 1-0 
Measured Jranium (~q"ml: . E-O: E-O: 

Uncertainty in ranium tlon va,'ml : E-04 2, .E-O' 
Weight Jranium leached E-06 3.E-0~ IE-06 

, In weiaht Jranium leached : 04E-0~ 3. ,E-08 IE-C•
Effect ive number of exposed kerne l 


Jncertainty in effective number of exposed kern.el LO 


Measured of impurity in sample ~alml' < 4.UE-02 < 4. IE-C Fe 
Jncorrect ed weight of impurity in sam,QIe ~gJ < 4.22 _< 5~ < ·22 

Fe Weight of impurity in blank ~g] < 6. 06 < 5. 
Minimum corrected weiaht of impurity in sample ~g) '.00 00 0.00 
Maximum corrected weight of impurity in sam...!>le ~gJ 4~ 5..n . ~2 

Measured of impurity in sample (~q/ml) 1.10E-02 6.14E-03 Cr 
welaht of impuri ty in sample ua) : . 13 ,78 2.11 

Cr Weight of impurity in blank ~g} : < 0.29 
Minimum corrected weight of impurity in sample ~g: 04 .57 

Maximum corrected weight of impurity in sa mple Ug: .33 0.78 2. L1 
Measured , of i m plJlj!y~mple ualml < IE-03 _< 1 L.f-03 Mn 

weight of impurity in sam pl e ~g): < < .24 < 1047 
Mn Weiaht of Impurity in blank ua ) : < .28 < '.2: 

Minimum corrected weiaht of impurity in sample uo .00 QQ '.00 
Maximum corrected weight of impurity In sam ple ~g ): .23 .24 1.47 
Measured I , of impurity in sample ~a/m l) : < .. 62E-0: < .62E-03 Co 

Uncorrected weioht of Impurity In sample vo l : < < _< 0040 
Co Weight of Impurity In blank ~g ): < .24 < .2C 

Minimum corrected welaht of Impurity In sample ~a 00 0.00 1.00 
Maximum corrected weight of impurity In sample ~g .20 0.2 lAO 
Measured i I of Impurity in sample (~qim l < 8.00E-03 < 8.00E-03 Ni 

weioht of impurity in sa mple uo < '. 9 ~ < .< .98 

NI Weight of impurity in blank ~g . < L8 < 1.98 


Minimum corrected weiaht of impurity in sample Ja): 0.00 0.00 0.00 

...Ma xim.ll..m corc~cted ",-eight 9.f impurity in s-"mple jJg): .97 02 .. 98 

Measured i I of Impurit y in sa mple (~g/ml): 8.74E-01 6.00E-01 Ca 


, weiaht of impurity In sam ple (ua ) : 105.15 76.21 L8 .95 

Ca _Weight of impurity In blank ~g : : 4: .63 <12.20 


Minimum corrected weight of Impurity in sample ~g : : 58 .1: 64.00 . 13 

Maximum correct ed weiaht of impurity In sample ~a) : 58 . 76 . .34.33 

Measured I I ofjr'npuritL in salTlple (~gfml) : 7.53E-01 1.55E-01 AI 


, weight of impurity in sam ple ( ~g : : 9 : 19.69 L11' .80 

AI Weiaht of impurity in blank ua': 9. 60 3.25 


Minimum corrected weioht of impurity in sample ua' : . !!.: .5 16.44 
Maxim um corrected weight of impurity in sample ( ~g : : 8: .5l 16.44 97.95 
Measured ,Ion of Impurit y in sample ua/ml': 4.60E-02 3.06E-02 Ti 

I weioht of impurity in sample (ua ' , 5.52. ,.89 1045 
Ti Weight of impurity in blank (~g ' . < 18 < 0.98 

Minimum correct ed weight of Impurity in sa mple (UQ' : 4 .39 .. 9: 
Maximum corrected weioht of impuri ty jn='eJ.l& ..2 . 5~ 1.89 .45 
Measu red jon ofJr!1puri!y in sample (ug/ml): 2.44E-01 4.04E-02 V 

I weight of impurity in sample ~g 29.5: 5..3 34.65 
v Weiaht of impurity in blank (ua < .29 "'--.Q .24 

~inl.lT1lJ.m cQlJ'ected_weight of impurity in sam ple (ug ' 29.2: 4.89 34.1: 
Maximum corrected weiaht of impurity In sample (ua 29.52 5. L3 34.65 

Data checked a9alnst the offi cial resul ts of analyses for RMAL2504 by FCM on 1/ 28/2010. 

Ca reanalyzed on 2/17/2010. The Ca resul ts in the table are from the reanalysis RMAL2581. 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurit ies by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM -26 Rev. 1 

Operat or : Fred Montgomery 


ComDact lot ID : LEUll-OP2-Z 

Compact lot descri ption: AG R-2 B&W U02 Fuel from G73H-10-930S5B 


Com pact ID num bers : 13S 141 005 084 021 

DRF fil ename: \\mc-aqr\AGR\ Leach Bu rnLeach\ LEU 1l-OP2-Z DRF26R1 04.xls 


Mean avera e wei ht uranium er article 
UncertaInty In mea n averaQe welqht uranium per parti cle (q) : 

ion- leach ,olutlon 
Number of como, : 

rota l volume • leach solution 

~dlochemicaJ labora!ory an~is num~r : 

Measured uranium ~qfm l . 
Uncertainty in uranium ~o/ml 

Weight uranium leached 
. in weight uran ium leached 

Effective nu mber of exDosed kernel 
. in effective number of exposed kernels: 

Measured , of impurit'Lin sampk(~g/ml1 


weight of impurity in sample ~g): 


Fe Weioht of im purity In blank ~o) : 


Ml nim'Lmcorrec~~d welgQLof Impurj!y In saJ:TlQLe ~gl: 

Maximum corrected weight of impurity in sa mple ~g : 

Measured ion of im purity in sample uo/ml): 
weight of impurity In sample j.Jg): 

Cr Weight of impurity in bl ank ~g 

Min im um corrected weloht of ImDurity in sa mDle uo 
Maximum corrected weight of impurity in sample ~g 

Measured I I of impurity In sample ~g ml 
weioht of imDurit·· in samDle uo 

Mn Weight of impurity in blank ~g 

Minim um corrected weight of Impurity In sa mple 
Max i mum_cor~ weloht of Im~ In sample uo 
Measured I of Im purit y in sample (~g'm l ) : 


I weight of Impurity In sample I ~ g ' : 

Co Weloht of impurity In blank (uo ' : 


Minimum correct ed weight of Impurity in sample ( ~g : : 

Maximum correct ed weioht of impurity In sample (uo ' : 

Measured r n n r p n 'r",;nn of Impurit y in samDle (uo/ml' : 


I weight of impurity in sample ~g 

NI Weight of impurity In bla nk ~o 

i'1J11lmum =ected~ht ofjrT1j>urity i~mpl,,-1!.9J 
Maximum correct ed weight of Impurity in sample ~g 

Measured of Impurity in sample uo/ ml ·. 
weioht ImDurl ty In sampl e uo 

Ca Weight of impurity in blank ~g) 

Minimum corrected weight of Impurity In sample ( ~g): 
Maximum corrected weloht of Impurity In sa mple (uo 
Measured of impurity in sa mple ( ~g/ml): 

I weight of impurity in sa mple ~g): 

AI Weioht of Impurity In blank uol 

Minimum corrected weight of Impuri ty in sample ~g) 


Maximum corrected weight of Impurity in sample ~g ) 


Measured of Impurity In sample uo/mll: 

Jncorrect ed weight of impurity In sample ~g ) 


Ti Weight of impurit y in blank ~g) 


Minimum corrected-"",e l gh t~r1}JJu rl~yj n sampk ~g) 


Maximum corrected weight of impuri ty in sample ~gl 


Measured concentration of impurity in sa mple ~g/ml) 


Jncorrected weioht of impurity in sample uol 

v Weight of impurity in bl ank ~g: 


Minimum corrected weight of impurity in sample ~ol 


M_aximum corrected weight of impurity in sample ~g ) 


_ Comments 

6.39E-04 
7.00E-07 

First Leach Second Leach Total 

L09.12 : 105 L091 2:.705 

l7. 

~04-Q 250 C:lJ 10 
OOE- 2. S )3 

1.00E­2.S· )4 

l7E­3.50 )7 
.7E-C 3.5] OS .22E-0; 

'.0 
0.0 

< 4 . 12E-02 Fit 
< 4 .S2 < 5.03 < 9. 
< 6.06 < 5.03 

hllO _0. 00 ),Q< 
4.S2 5. 9.8! 

S.33E-03 .26E-0: Cr 
.97 0.89 .86 

< 0.29 < .24 
.68 0.64 
.97 0. 89 .. 86 

< .. 91E-O: < 1.91E-03 Mn 
< < !3 .. <~ 
< .28 < .23 

0.00 0.00 00 
0.2 1,46 

< 1.62E-03 < 1.62E -03 Co 
< . 19 < .20 < 0.39 
< .24 < 0.20 

0 .00 0.00 0.00 
0.l9 .20 0.39 

< 8.00E-03 < 8.00E-C NI 
< .94 < .98 < .9: 
< 18 < .98 

O.QC: hllO 0.00 
'. 94 1.98 .9] 

7.12E-01 3.20E-0 Ca 
90.3; 39 .04 29 .36 
47.63 <12.20 
42.7C 16.84 69.54 
4: 39.04 8: .74 

7.64E-01 2.02E-01 AI 
89 .39 24. 64 14.03 

9.6C 25 
79. 79 2.040 19 
79.79 .040 10: .19 

3.92E-02 3.31E-02 TI 
4.59 4.04 8.62 

< 118 < 0.98 
:,4 : 06 

4. 59 4 .04 
2.34E-01 4,48E-0 v 

.38 ~,47 12.84 
< 0.29 < 0.24 

'.08 5.22 32.31 
2; .38 5,47 12.84 

Data checked against t he offi cial resu lt s of analyses for RMAL2504 by FCM on 1/ 28/ 2010 . 
Ca reanalyzed on 2/ 17/ 2010. The Ca result s in the ta ble are from the reanalysis RMAL2581. 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsoiidation Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID : LEU 1l-OP2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact ID numbers: Deconsolidation Leach Blank 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 04.xls 

Fe 

Cr 

Mn 

Co 

NI 

Ca 

AI 

TI 

v 

Data checked against the official results of analyses for RMAL2504 by FCM on 1/28/2010. 
Ca reanalyzed on 2/17/201 0. The Ca results in the table are from the reanalysiS RMAL2581. 
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach 

Proced ure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montqomery 

Compact lot !D : LEUll-OP2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-1 0-93085B 

Compact !D numbers: 120 184 049 144 076 
DRF filename: \ \mc-agr\AG R\Leach BurnLeach\LEU 1l-OP2-Z DRF26Rl 04 .xls 

Mean ave ra e wei ht uranium er article 6.39E-04 

Uncertainty In mean averaqe weiqht uranium per particle (q): 7.00E-07 


First Leach Second Leach 

Burn-leach solut ion !D B1001Q402 _BI001Q702 
Number of compacts: 

rotal volume of leach solut ion (mil 50.5 51.4 

laboratory analysiS number: 2521-00: 25: 1-007 
Measured uranilJm JJJlLml. ~E-O~ 5.08E-04 

Jncertainty in uranium ~g/ml) 6.65E-03 5.08E-05 
Weiqht uranium leached (q 3.36E-06 2.61E-08 3. 38E-06 

. in weight uranium leached (g) 3.39E-0: 2.63E-09 .39E-0: 
Number of leached kernels 0.0 

Uncertainty in number of leached kernels O. 0.0 

Measured , of impurity in sample (~g) ml) 4 . 7E-02 < 4.l2E-0: Fe 
weiaht of impurity in sample ~a) : 2.16 < 2. < 4.2' 

Fe Weight of impurity in blank ~g): < 2 .04 < 2. 1-,,,,, 
Minimum corrected weight of impurity in sample ~g): l2 0.00 .12 
Maximum corrected weiaht of im purity In sample ua) : 2.16 2.l2 4. 
Measured I , of impurity in sample (~g/ml 7. 58E-0 3 < 2.00E-03 Cr 

weiqht of impurity in sample ~q .38 < . 10 < 0.49 
Cr Weiaht of mPLrity In blank ua < < 

_M i nim\Jm_corr~cted w~ht oLlmpurity Ln sa ",pie ~g 0" ~8 0.00 .28 
Maximum correct ed weight of impurity In sample ~q .38 O. 1.49 
Measured ion of impurity in sample ua,ml): < 1.91E-03 < 1.91E-03 Mn 

weight of impurity in sample ~g: : < < . 10 < O. 
Mn Weight of Impurity in blank ~q) : < '. 09 < .10 '.,. "",'C':;" ,.~"". 

Minimum correct ed weiaht of impurity in sample ua) : 00 0.00 00 
~mum-""rre~ weight of impurity insample ~g ): O. 
Measured i I of impurit y in sample (~g,ml): < 1.62E-03 < .62E-03 Co 

weight of impurity In sample ~g :: < 1.08 < .08 < O. 
Co Weiaht of impurity in blank ua': < I.QlL 08_-"'­

Minimum corrected weight of impurity In sample ~g : : 0 .00 0.00 00 
Maximum corrected weiaht of impurity In sa mple ~a': 0.08 0.08 

JieagJr:ed I of Impurlt y.in sample (~gfml): 9. 66E-03 < 8 .00E-03 NI 
I weight of impurity in sample (~g ' : 0.49 < 1.4: < 0.90 

NI Weiaht of impurity in blank ( ~ a' : < 1.40 < 0.4: '~';''''':<{''''''''..' fcc:", 
_MJnimum corrected weiaht ofjl:r1QlJrity 1~1lrl1plillg : : .0 .09 '.00 09 
Max imum corrected weight of impurity In sa mple (~g ' : 0.49 '.4J 0.90 
Measured tion of impurity in sample (ua/ml' : .57E+ 00 3.80E-Ol C" 

I weight of impurity in sample ( ~g ' 79. 29 19.5: 98.82 
Ca Weiaht of Impurity In blank (~a 18.0: 6.3; 

Min imum corrected weiaht of impurity in samole (ua . ~J2 L}.2: 74.4: 
Maximum corrected weight of impurity in sample (~g . 6: .22 .2: 74.4: 
Measured Ion of Impurit y in sa mple (~q/ml' : . IE+OO 6.76E-02 AI 

I weiaht of impurity in samole (ua 86 . 36 3,4: 89.8 
AI Weight of impurity in blank (~g' 2. 12 ,,\,,,...,,,...~,,,,;~;,~.,,;*' 

Minimum corrected welqht of impurity in sam ole (~a' . 84.24 2.36 86.5\ 
Maximum corrected ~ht " f impuri!)' In sample (~g: . 84.24 2.36 86.5\ 
Measured Ion of Impurity in sample (~g/ml): 1.04E-O l < 8 .00E-C TI 

I weiaht of impurity in sample (~a 5.25 < .4 < 5.66 
TI Welaht of imQlJrity I" ~ a nk [lig < lAO < 0.4] , ...-.It'"' 

Minimum corrected weight of Impurity In sample ~g) 4.86 1.00 4.86 
Maximum corrected weiqht of impuri ty in sample (~a) 5.25 104: 5.66 
Measured of impuri t y in sample ua/ml 7.27E-Ol 2.06E-03 V 

JncJt)rrected weight of impurity in sample ~gJ 36.7: 36.8: 

V Weiqht of impurity In blank ~ql < 0.10 < 0.11 


Minimum corrected weiahl of imourity in samole ua] 36.6 : .00 36.62 

Maximum corrected weight of impurity in sample ~g l 36 .71 36.82 


Data checked against the offiCial results of analyses for RMAL2521 by FCM on 1/ 25/2010 . 

Ca reanalyzed on 2/17/201 0. The Ca resu lts in the table are from the reanalysis RMAL2581 . 
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Data Report Form DRF-26B: Measurement of SIC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot 10: LEU11 -0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-930B5B 

Compact 10 numbers : 203 096 114 191 on 
ORF fi lename: \ \mc-aqr\AGR\LeachBurnLeach\ LEU 11-0P2-Z ORF26R1 04. xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty In mean averaqe welqht uranium per particle (q): 7.00E-07 


First Leach Second Leach 

Burn-leach so lution : BLOC 10403 B10010703 
Number of com pacts : 

rota I volume of leach solut ion (ml : 50.5 5 .9 .... .... '!'.~-< " ····.,ip•.. _ : ", c •• "'}.•·• ...., ... ". ::,!, ",. ,' ... ',",.;-"" 
i laboratory analvsls number: IS: L-OC 25: L-OOB 

Measured uranium ~g/ml: : .51E·02 .BOE-04 
i in uranium (ua/ml : .51 E-0: 2.BOE-05 

Weioht JraQilJrlJ leached (a : ,79E-06 ..45E-OS 3.S1E-06 
, In weight Jranlum leached (g' : I.B2E-0: ..46E-09 3.B2E-C•

Number of leached kernels: 1.0 O . 
i . In number ol.leached_ker~s: ~.O ).0. 0.1 

Measured of impuri t y in sample ua/ ml < 4.1 ,IE-02 < 4.12E-0; Fe 
Jncorrect ed weight of impurity in samp le ~gl < .l. OS ".2.14. .< 4 .22 

Fe Weight of impurity in blank ~g] < 2,04 < 2. 

Minimum corrected weiaht of Impurity in sample ua 1.00 00 O.OC 

Maximum corrected weight of impurity in sample ~g 2. 0B 2,14 4.n 

Measured of impurity in sample (uq/ml 5.63E-03 < 2.00E-03 Cr 

weiaht of impurit y in sample ua .2B < < ,39 
Cr Weight of impurity in blank ~g < O. < 

Minimum correct ed welaht of Impurity in sample ~g . 19 00 19 
Maximum corrected welaht of impurity in sample ua 0,2B 0.10 .39 
Measured I I of impurit y in sample (~g/mll < 1.91E-03 < 1.91E-03 Mn 

welqht of impurity in sample Uq) : < O. < < ,20 
Mn Welaht of impurity In blank ua ): < '.09 < ;" ;.""".." •. ,~" .. 

Minimum correct ed weight of impurity in sample Ug): 00 00 ,00 
Maximum corrected weiaht of impurity in sample ua): 10 0,10 ,20 
Measured i I of Impurity In sample (~g/ml): < 1.62E-03 < 1.62E-03 Co 

weight of impurity in sample Ug ): < '.OB < I.OB < O. 
Co Weiaht of Impurity in blank ua): < I. OB < I.OB 

Minimum corrected weight of Impurity In sample ~g l: 0.00 0,00 00 
Maximum corrected weight of impurity in sa mple Ug): O.OB O.OB 
Measured of imourity in samole (ua/mll: .. 05E-02 < B,00E-03 Ni 

I weight of impurity in sample ( ~ g: ' 0 .5: < 1.42 < 0.95 
N I Weight of impurity in blank ( Ug ' . < 1.40 < 1.4: .••\0 .,~,"." .' ''>'" 

Minimumorrected weiaht of impuri ty in samole (ua' : 0 .1. 0 .00 
I>1,<IximlLm cor~cted-",-eight..Qf imp.tJI:ity in sa mple (uo ', O~ L42 0.95 
Measured of Impurity In sa mple (ug/ml ) : 2 ,01E+00 2.35E-01 Ca 

I weiaht of Impurity in samol e (ua ' . .51 L2.2C ,70 
Ca Weiaht of Impurit y In blank ua LB . 6.3: l or"" 

Minimum corrected weight of impurity In sample (Ug' S3.44 5.B7 B9 ,31 
Maximum corrected weiaht of impurity In sample (ua' B3.44 5.B7 B9. 
t1<'!>s ur~ ",,_of Jr!Ipuri~ in sa-", ple (~g/ml 1.9BE +00 2.73E-02 AI 


I weight of impurity In sample Ug 99 . .4: 101.41 

AI Weiaht of impurity in blank (ua 2. '., 


Minimum corrected weiaht of Impurity in sample (ua 9' .3C 9B. 

Maximum corrected weight of impurity In sample (Ug 97, .3C 9B. 

Measured of impurit y in sa mple (ua/mr ' 1.93E-0 1 < B,00E-03 Ti 


I weiaht of impurity ~mQk(ua' 9~ < 042 <10. 16 

Ti Weight of Impurit y in blank ug) < 1.40 < .41 


Minimum corrected welaht of impurity in sa mole (ua) 9.35 1.00 9.35 

MaximlJm corrected weiaht of imouritv in samole ua 9. 15 1.42 10. L6 

M~asured of impurit y in sample (ug/ml) : B.34E-01 < 2.00E-03 V 


Jncor rected weight of im ourity in sa mple Ug) 42. < 0,10 <4; .22 

V Weiaht of imourity in blank ua) < .< QJO 


.J1inl= corrected_weig ht of impurity in sa mpl e ug) 42 .02 .00 42 .0: 

Max imum corrected weiaht of imou rity in sa mple (ua): 42. L2 .QJ.Q 42 .22 


Data checked agai nst the official results of analyses for RMAL2521 by FCM on 1/25/ 2010. 

Ca reanalyzed on 2/17/2010. The Ca results In the ta ble are from the reanalysis RMAL25B1 . 
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Data Report Form DRF-26S: Measurement of SiC Burn-Leach Defects or Impurities by Sum-Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Doerator: Fred Montcomerv 

Compact lot ID: LEU11-0P2-Z 
Compact lot description : AGR-2 S&W U02 Fuel from G73H-10-930856 

ComDact ID numbers: 171 161 025 093 117 
DRF fil ename: \ \mc-agr\ AGR\LeachSurnLeach\ LEU 11-0 P2-Z DRF26R1 04 .xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty In mean averaqe weiqht uranium per particle (q) : 7.00E-07 


First. Leach , Secon.<l Leach 

Sum-leach ;olutlon : SlOO 0404 S10C 10: 04 
Number of compacts: 

rotal volume of leach solution (mi' 48.9 5_ .7 

laboratory analysis number: 2521-004 2521-009 
Measured uranium ~g/ml- : 06E-0; 4.48E-04 

Uncertainty In uranium tion ua!ml. '.06E-03 4.4SE-05 
Weicht Jranium leached (c - 1.45E-06 12E-OS ;.481 06 

- In weight Jranlum leached (g- . 1.48E-0: 13E-09 ;.4S!•
Number of leached kernels: O. 1.0 O. 

, Unc~ainty~n num~r of@che(U~~rne~ O. 

Measured of impurity in sample ~a!ml 4.55E-02 < 4 .12E-0; Fe 
Jncorrected weight of Impurity in sample ~g ; 2 .22 < 2. < 4.35 

Fe Weight of impurity in blank ~g; < 2.04 < 2. 
Minimum corrected weiaht of impurity in sample ~a) .19 .00 0.19 

. MaxifT1lJm corrected.",elght--,,-f impurity i~mpl '1.. \19; .1l3.. ~.35 

Measured , of impurity In sample (~g/ml) 6. 62E-03 < 2.00E-03 
we ight of impurity in sample ~g ): < O. 

Cr Weight of irY1.Q.u rityjrl blank uc J: ~ 
Minimum corrected weight of impurity In sample ~g): .22 00 .22 
Maximum corrected weicht of impurity In sa mple uc) : .32 0. 10 0.43 
Measured I of imouritv in ~Ie (!Jgfmll: < ,.9lE-03 ~.91EQ3 Mn 

weight of impurity In sample Ug) : < 0.09 < < 19 
Mn Weioht of imourity in blank uo): < 0.09 < O. 

Minimum corrected weicht of imourit y in samole ucJ: 00 I.OQ. 
Maximum corrected weight of impurity in sample ~g): 09 19 
Measured I of impurity In sample uo/ml) : < ,.62E-0: < .62E-03 Co 

Uncorrected weicht of lmpLJrI!Y In ~ple \19): ~O.OS < I.OS < 16 
Co Weight of impurity in blan k Ug) : < '.OS < I.OS 

Minimum corrected weloht of Impurity In sample uo): 00 0.00 1.00 
Maximum corrected weight of impurity In sample ~g): OS O.OS .16 
Measured i I of impurity in sample (ug/mll: 1.00E-02 < S.00E-03 NI 

weioht of impurity in sa mple uoJ: 0.49 < 1.41 < .90 
Ni Weight of Impurity In blank ug): < '.4C < 1.4: 

Minimum corrected weight of impurity in sam ple Jg) : 09 0.00 
M~u",-"",re~weicht of impurityjn_sa~ u.l!J.: O~ 0.41 1.90 
Measured i I of impurity In sample (Ug/ml): 1.5lE+00 4.94E-Ol Ca 

weight of impurity In sample uo': '3.84 25.54 99.3S 
Ca Weicht of imouritvjn QLa.r:lk (~..s: : 11\ .07 6.32 

Minimum corrected weight of Impurity in sa mple ug:: 55 . 19.2; 74.99 
Maximum corrected weight of impurity in sample ~o': 55. 7, 19.22 74.2J.. 
Measured ..QLim...QlJrity in. ~amp l~ (~g/rnl) : 2.19E+00 9.4SE-02 AI 


I weight of impurity in sample Ug-: )7 .09 4.90 11 .99 

AI Weioht of impurity in blank (uo- : 2 .12 


Minimum corrected ~ of ImouritY.in s~ple (!J9: . 04 .97 3.7S 10S.76 

Maximum corrected weight of Impurity in sample Ug : : 04.9, 3.7S 108.76 

Measured cion of impurit y in sampl e (uo Iml' : 5E-O l < S.00E-03 TI 


I weicht of imourity in sample [uc : .&e < 1.4: < 7.02 

Ti Weight of impurity In blank lug ' < 1.41 < 0.4: 


Minimum corrected weloht of Impurity In sample ruo- . -.21 

Maximum--"",=rec!<'Q weigh! of i'!lPurityin sample lug: . I.6e 1.4: )2 


M~asuredlon of Impurity in sample (ug/ml): 8.44E-Ol 3.71E-03 V 

I weight of impurity in sample ug 4: .2: 19 41.46 


v Weloht of impurity in blank (uo < < Q.1Q 

Minimum corrected weicht of imouri!Y iO s=le (jJli 4: 1.09 4: .26 


Maximum corrected weight of impurity in sample Uq 4: .2: .19 4: .46 


Data checked against the official results of analyses for RMAL2521 by FCM on 1/25/2010. 

Ca rea nalyzed on 2/17/2010. The Ca results In the table are from the reanalysis RMAL25S1 . 
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Data Report Form DRF-26B : Measurement of SIC Burn-Leach Defects or Impurit ies by Burn-Leach 

Proced ure: AGR-CHAR-DAM -26 Rev. 1 
O~erator : Fred Mon!gomerv 

Compact lot 10 : LEUll-OP2-Z 
Com pact lot descri ption: AGR-2 B&W U02 Fu el from G73H-10-930S5B 

Compact 10 numbers: 13S 141 005 OS4 021 
DRF fil ename: \\mc-agr\AGR\LeachBurnLeach\LEUll-OP2-Z DRF26R1 04.xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncerta inty In m ean averaqe welqht ura nium per particle (q) : 7.00E-07 


FlrS!J:each ~econ~each_ 

I solut ion 10 : B10010405 B: O(): )705 
Number of compacts 

Tota l volume ofiE!ach &ution_ (rT1I; 4 .5 51.0 
" .•.V . ,:.~.,. '(~'''''' t:.<;';,:.:;"",!,:."', fo) l~\::,;~ ,;o~"'lf"'"",,, ........ ' 


Rad laborat ory analysis umbe 25; 1-00! 25; 1-010 
Measured uranium In ~g/mt .S.6 1E __0 U2E-O". 

Uncertainty In uranium ~g/ml S.61E-O 2.52E-05 
Weioht uranium leat hed (0 4. 9E-O .29E-OS II

i in weight uranium leached (g 4. lE-O .30E-09 4. L3E-0 
Number of leached kernels: O. 1.0 

Jncertainty In number of leached kernels: O. 1.0 

Measured i I of im purit y In sa mple (~g/ml) S.76E-02 < 4.12E-02 Fe 

weioht of impurity in sample uo): 4 .16 < 10 < 6.26 


Fe Weigh_t of imQl,Jrity ini:>lank ]Jg) : . < 2. 0'L _<2. 

Minimum corrected weight of impurity in sample ~g) : L2 0.00 2. L2 


Maximum corrected weloht of impurit y In sam ple uo): 4 .16 2.10 6.26 

Measured i I of impurity in sample (~g/ml) : 7.50E-0 3 < 2.00E-03 Cr 


weight of impurity In sa mple Ug): 0.36 < 10 < 0.46 

Cr Weloht of impurity in bla nk uo): < < .10 


Minimum corrected weight of impuri ty in sample ~g ) : 0.26 0.00 .26 

Maximum corrected weight of Im pu rity in sample Ug) : 0 .36 o. 0.46 


M=ed i ,-of jrTlQurity,.1n sa mple(~g,'rr1IJ.: 1.9E:-03 < 1.91E-..03 Mn 
, weight of impurity in sample ~g) : 0.09 < .10 < 0.19 

Mn Weioht of Impuritv in blank uo' . < .09 < ..,~, ..,..•., '",;:{':. r.!'~,]T. 

Minimum corrected weioht of irT1Q.urity in sample uo): 0. 00 O.OC 00 
Maximum corrected weight of impurity In sample Ug ): 0 .09 0 . 11 0.19 
Measured • Im purity in sample (uo,mll : < 1.62E-03 < 1.62E-03 .9!. 

I weig otQf' implllit y in s'Lmple I.Ig: : < .OS < OS < 0. 16 
Co We lht of Impurity In blank ~g) : < .OS < OS "'.;"'f', 

Minimu m corrected welo ht of Impurit y in sample uo) : 0.00 ...Cl .QC 0.00 
Maximum corrected weig ht of Impurit y in samp le ~g: : O. OS '.OS 0.16 
Measured of im purit y in sa mple ug/ml): ,36E-0; < S.00E-03 NI 

I weioht Of impurity In sam ple uo '.65 < .4: _< L.05 
N I ~t oUmpurityJn blarri< ~g "- 1.40 < 0.4] 

Minimum cor rected weight of impurit y In sample Ug ' 0.25 I.OC 0.15 
Maxim lJ m corrected weioht of Impurity in sample (uo ' 0.65 1.4: 05 
Measured of im ptJ.I:ityj'l~~pk uo/ml ..1..76E+00 a.30E-01 Ca 

I weight of Impurity in sa mple (~g): S3. 6C 42 .33 L25.9: 
Ca Weioht of impurity in blank uo) : lS.0: 6 .32 ·''1·r 4Vof';, ,',lS "'"~~, 

J"1inimu_m corrected weJ.ght of impurity in sample ~g ) 65.53 36. .54 
Maximum corrected weight of Impurity in sam ple ( ~g ) 65. 53 36 . 101.54 
Measured of impurity in sample uo/ml 1.99E+00 2 .96E-02 At 

Jncorrected~t Qflr:rlpurity in_sa '!lQl e ~g 94. 53 .5: 96 . 
A I Weight of impurity in blank Ug 2 . .l2 

Minimum corrected weioht of impurity in sa mple uo 9;.4: .39 9b!!C 
Max imu m.J:.o rr~d weight of impurity In sample ~g 92.4: .39 n .sc 
Measured of Impurity in sa mple (ug/ml 1.3SE-0: < S.OOE-C TI 

Jncorrected weight of impurity in sa mple uo) 6.56 < 0.4 < 6~ 
TI Weiohl: of impurity in blanl uol < .40 <.0.41 ':'i':'~ 

Minimum corrected weight of impurity In sa mple ~g l 6. 16 .00 6 .16 
Max imum corrected weight of impurity In sample uo) 6.56 1.41 6.96 
Measured concentration of im purit y in sample uo/mll 7.12E-0: 2 .381::03 V 

Jncorrected """ight of impurity In sample ~gl 3::.a: L2 13.94 
V Weight of Impurity In blank uo l < 0.10 < 0.10 

Minimum corrected weioht of impuri ty , sample uol )2 .74 
Maximum cor rected weight of Impurity in sample UQl 3:: .S: 12 33.94 

Data checked against the officia l results of analyses for RMAL252 1 by FCM on 1/ 25/2010. 

Ca reanalyzed on 2/17/ 2010. The Ca results in t he table are from the reana lysis RMAL25S1. 
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Data Report Form DRF-26B: Measurement of SiC Burn-Leach Defects or Impurities by Burn-Leach 

Procedure: AGR-CHAR-DAM -26 Rev . 1 
Operator: Fred Montqomerv 

Compact lot ID : LEUll-0P2-Z 
Compact lot descript ion: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact I D numbers : Burn-Leach Blank 
DRF filename: \ \ mc-agr\ AGR\ Leach BurnLeach\LEU 11-0P2-Z DRF26R1 04.xls 

Fe 

Cr 

Mn 

Co 

NI 

Ca 

AI 

Ti 

v 

Data checked against the officia l results of analyses for RMAL2521 by FCM on 1/25/2010. 

Ca rea nalyzed on 2/17/2010. The Ca results in the table are from the reana lysis RMAL2581. 
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Data Report Form DRF-26A: Measurement of U Cont aminat ion or Impurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator : Fred Montgomery 

Com pact lot ID: LEU11-0P2-Z 
Compact lot descriotion: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact ID numbers: 104 014 143 068 125 
DRF filename : \ \mc-agr\AGR\LeachBurnLeach\LEU11-0P2-Z DRF26R1 05.xls 

Mean avera e wei ht uranium er article 6.39E-04 
Uncertainty in mean average weight uranium per particle (g): 7.00E-07 

First Leach Second Leach Total 

1 solution : 00 .3( 00 l 50: 
Number of ome ts : 

rotal volume of leach solutionmr : l20. l28 . 

laboratory analysis number: !580-0 2580-006 
Measured Jranium tion ~g/mr: .68E-03 2.57E-03 

Uncertainty In uranium ua/mr: .68E-04 2.57E-04 
Weight uranium leached (g): 04E-06 3.29E-07 1 

. in weight uranium leached (g' : 104E-07 3. 29E- 08 .09E-( 
Effective number of exoosed kernels 

Uncertainty in effective number of exposed kernels : 0 .0 

Measured on of imourity In sam ole ua. ml < 4.l2E-02 < 4. 12E-02 Fe 
weight of impurity in sample ~g < 4.94 < 5. 2; <: .22 

Fe Weight of impurity in blank Ug < 5. 81 < 5. l 9 
Mlnimun 1 corrected weiaht of imourity in samole ua 00 
Maximum corrected weight of impurity in sample ~g _4.94 5.27_ 10 .22 
Measured i' imourity in sample (ug/ml 1.72E-02 9.78E-03 Cr 

Uncorrected weiaht of imouritv in samole ua .06 15 
Cr Weight of impurity in blank ~g < 0.28 < .25 

Minimum corrected weight of impurity in sample Ug .78 1 00 .78 
Maximun corrected weia : of imourity I sam ole ua 2.06 1.25 . 32 

Measured i 1 of Impurity in sample (~g/ml < 1.91E-03 < 1.91E-03 Mn 
weight of imourity in sample Ug < 0.23 < .24 < 0.4; 

Mn Weiaht of imou ritv in blank ua < < .24 
Minimum corrected weight of impurity In sample ~g 00 00 00 
Maximum corrected weight of impurity in sample Ug 13 0 .24 1.47 
Measured concentration of imouritv In samole ua, ml): < ..62E-03 < 1.62E-03 Co 

i weight of impurity in sample ~g): < 19 < .2: < 0.40 
Co Weight of impurity in blank Ug): < .23 < .20 

Minimum corrected weioht of imourity in samole uol : 00 00 QQ 
Maximum corrected weight of impurity in sample ~g) : .19 0.21 .40 
Measured tion of imourity in samole (ua/ml) : < 8.00E-03 < 8.00E-03 Ni 

I weighLof impurity In ~,,-mple {jJg) : < 1.96 < )2 < .9: 
NI Weight of impurity In blank (~g: : < . l3 < 

Minimum corrected weight of impurity in sample (Ug' : 0.00 O.OC 0. 00 
Maximum corrected weiaht of imourity in sam ole (uo : 0.96 .0: .98 
Measured of impurity in sample (~g/ml): 7.96E-01 5.04E-01 Ca 

I weiaht of impurity in samole (ua): 95.52 64.51 16C )3 
Ca Weight of impurity in blank ~g: : < l4.10 <12.6e 

Minimum corrected weight of impurity in sample ~g': 8: .4: 5 .91 l33. l3 
Maximum corrected weight of imourity in sam ole (uo ' : 95.5: 64 .5: 16C )3_ 
Measured of iI]}QlJrit'i in sample JlJgfml: 8.96E-01 2.1 9E-01 AI 

I weight of impurity in sample ugl: 107.5: 18.03 135.55 
AI Weight of imourity In blank (ua' : 6 .2C 

Minimum corrected weigbt of imPurity in sample ~g:: 10 .32 26.93 128.25 
Maximum corrected weight of impurity in sample (Ug' : 11 .3: 26 .93 128.25 
Measured of impurity in sample (uo/m/' : 4.88E-02 3.72E-02 II 

Jncorrected weiaht of imourity in sam ole ual _5.86 4 .76 62 
Ti Weight of impurity In blank ~gl < 1 < 01 

Minimum corrected weight of impurity in sample (ua) 4. '3 3.75 18 
Maximum corrected weiaht of imourity in samole ual 5.86 4 .76 52 
Measured of impurity in sample (~g/ml): 2.36E-Ol 4.48E-02 V 

weight of impurity in sample ugl 28.32 5. '3 34. 05 
V Weioht of imourity in blank ual < 18 < 25 

Minimu=ected weight of impurity in sample ~gl 18.04 5.48 33 .5: 
Maximum corrected weight of impurity in samole (ua) 28 .32 5.73 34. 05 

Dat a checked against the official results of analyses for RMAL2580 by FCM on 2/17/2010. 
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Data Report Form DRF-26A: Measurement of U Contamlnatltin or Impurities by Deconsolidatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montaomerv 

Compact lot ID: LEUll-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H-l0-93085B 
Com~act ID numbers: 071 165 199 176 130 

DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEUll-0P2-Z DRF26 Rl 05.xls 

Mean avera e wei ht uranium er article 6.39E-04 
Uncertainty in mean avera ge weight uranium per particle (g): 7.00E-07 

First Leach&!cond Leach 

ii,solutio,,­ 0011302 Ll001 150; 
Number of compacts: 

Total volume of leach solution (ml): L6. 121.0 

iii laboratorv analysis ,umbe 15S0-0C .-0 
Measured JranilJm ~g/1Tl1 : . '2E-C E: 13 

i in uranium ~g/ml. 12E-C E-04 
Weiaht Jranium leac,ed . L8E-06 E-

o in weight uranium leac,ed (g .19E-0: E-08 .23E-07 
Effective number of exposed kernel : '.0 

Measured impurity In sample (~g/ml : < 4.12E-02 < 4.12E-02 Fe 
ncorrectec weial ; of impurity in sample ~Q < 4.78 < 4.99 < 9.76 

Fe Weiaht of Imouritv in blank ua < 5.8 < 5.1 9 
Minimum corrected weight of Impurity in sample ug .00 '.OC 

Maximum corrected weiaht of impurity in sam ole (Ug) 4.78 4 .99 9.76 
Measured 0 of impurity in sample (~g/ml): 1,43E-02 1.03E-02 Cr 

weioht of impurity in sample ugl .66 .25 2. 91 
Cr Weiaht ofJmpurffi<in blank ua1 < 18 < .25 

Minimum corrected weight of Impurity in sample ~g) .38 .99 2.3: 
Maximum corrected weight of Impurity in sample Ug) .66 .25 2.91 
~asured , of imourity in samole ua/ml): < .91E-03 < .91E-03 Mn 

weight of impurity in sample ~g) < 0.22 < .2: < 1.45 
Mn Weight of imourity in blank Ug; < 0.2: < 0.24 

MinimJ.l'l1....C'9rrected w_~ight of impurityjrl sample ua): .00 00 .00 
Maximum corrected weight of impurity in sample ~g): .22 1.45 
Measured ion of imourity in sample ug/m;; < o.62E-0: < 1.62E-03 Co 

weiaht of imourity in sam ole ua): < 19 < .2C < 18 
Co Weight of impurity in blank ~g): < .23 < .2C 

Minimum corrected weight of impurity in sample ~q) : 0.00 0.00 0. 00 
Maximum orrected weight of impurity in sample ~g): . 0 ,19 0.2C 38 
Measured I of impurity in sample (~g/ml): < 8.00E-03 < S.00E-0 3 NI 

,d weight of in mity in sample (~g): < '.93 < 1.97 < .9C 
Ni Welaht of imourity in blank ua) : < ~3 < 

Minimum corrected weight of impurity in sample (~g) : 00 O.OC 00 
Maxim um corrected weight of impurity in sample ~g): 0.9: 0. 9: 1.90 
Measured of impurity in sample (~gifTll): 5.1~E-Ol < .OOE-Ol Ca 

I weight of impurity in sample pg:: 60.2C < ; 10 <· ' 2.3C 
Ca Weiaht of impurity in blank pg': < 14.10 < 12 .60 

Minimum correc:ted weight of impurity in sample~g: : 46. .OC 46 . 
Maximum corrected weight of impurity in sample ~g : : 60 .2C 12. 72. 30 
Measured tion of impurity in sample (ug/ml): .86E-Ol 1.64E-Ol AI 

I weight of impurity in sample ~g): 9: 18 19.84 12 
AI Weight of impurity in blank ~g': 6.20 

Minimum wrected weight of in purity in sample (~~ : 84.9: 18.74 
Maximum corrected~ht of imouritv in samPle (~g: : . 84.9: 18.74 103. 
Measured of impurity In sample (~g/ml): 3.74E-02 3.25E-02 Ti 

Jncorrected weight of impurity in sample (Ug): 4.34 :.9: 8 
TI Weight of impurity In blank ~g). < 13 < 01 

Minimum corrected weight of impurity in sample (~g): 3.21 2.9; 6 .1: 
Maximum corrected weight of impurity in sample (uo) : 4.34 :.93 B. 
Measured of impurity in sam ole (ua/ml' : 2,47E-OI 5.0IE-02 V 

Jncorrected weight of impurity in sample ~g) 28.65 6 .06 34. 
v Weight of Impurity in blank (Ug) < 0.28 < 0.25 

Minimum corrected weiaht of impurity in sam ole ua1 ~: 5. B: 34. I B 
Maximum corrected weight of impurity in sample (~g) 18.65 6.06 34.71 

Data checked against the official results of analyses for RMAL25BO by FCM on 2/17/2010. 
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J2Mll Report FOrm DRF-26A: Measurement of U Contamination or Impurities by Deconsolidation Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomerv 

Compact lot 10: LEU11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-l0-93085B 

Compact 10 numbers: 059 100 177 090 024 
DRF filename: \ \mc-agr\AGR\Leach BurnLeach\LEU 11-0P2-Z DRF26Rl 05 .xls 

Mean avera e wei ht uranium er rticle 6 .39E-04 

Uncertainty in mean average weight uranium per particle (g): 7.00E-07 


First Leach Second Leach ~ 
i soluton 10: ,304 .10 1504 
Number of compacts : 

Total volume of leach solution (mil: 121 .28. 

i i I laboratorv analYsis umbe 1510-004 25 80-009 
Measured Jranium i .~glIml ]. ~-C .2~E Il. 

i in Jran ium ~g,Iml: .6E-C 16E-04 
Weial uranium leac led 9. 2. 17 T.26i 

Uncertainty in weigl ht uranium leac led (a .9. .1, O~ .9&9E-~ 
Effective number of exposed kernel . 

i in~ff~number of ex oosed kernel: 

Measured of impurity in sample (~a/mll : < 4 . l2E-02 < 4 .12E-C Fe 
I weight of impurity in sample ~gl : < 4.99 < 5. 27 < .26 

Fe Weight of impurity In blank ~g: : < 5 .8: < 5.1 9 
Minimum corrected weight of Impurity In sample ~g' : 0.00 O.OC 0.00 

Maximum corrected weiaht of imouritv in samole (uc : 4.99 2.2; .26 
Measu red of impurity in sample (ug/ml): 9.53E-03 1.19E-02 Cr 

I weight of impurity in sample (ual: .15 .52 2.68 
Cr W~ighl of ill1purity in Illank (~, : <0.28 < 0.25 

Minimum corrected weight of impurity in sample ~g'. '.8; .27 2.14 
Maximum corrected weight of impurity in sample (ugl: 15 .52 2.68 
Measured of imourity in samole (uo/mll : < .91E-03 < .91E-03 Mn 

I weight of impurity in sample (ug) < .2: < 0. 24 < 1.48 
Mn Weight of Impurity in blank ug < O. < 0.24 

Minimum corrected weiaht of Impurity in sample ua .OC 
Maximum corrected weight of impurity in sample ug .23 .24 ·.48 
Measured on of impurity in sample ug/ml < .62E-03 < .. 62E-0: Co 

ncorrected weiaht of imourity in sample ua < .20 < .21 < 1.40 
Co Weight of impurity in blank ug < 0. 2: < 0.20 

Minimum corrected weight of impurity in sample uoJ 1.00 00 0.00 
Maximum corrected weiaht ofjmpurlliin sample ~g) .20 .2 : '.4C 
Measured , of impurity in sample (~g. 'ml) < 8.00E-03 < 8.00E-0: Ni 

weiaht of impurity in sample uol < 0.97 < .02 < .99 
Ni Weight of impurity in blank ugJ < < .01 

Minimum corrected weight of impurity in sample ~gJ .00 00 '.OC 
Maximum corrected weiaht of impurity in sample ual 1.9: .99 
Measured , otLmpLlrity in sample (~gfml) 4.35E-Ol 1.61E-Ol Ca 

weight of Impurity In sample ~gJ 5:: .64 2C.6: '3.24 
Ca Weiaht of impurity in blank uaJ <14.10 < l 2 .6C 

Mini mum corrected~h~uri\'LJn ~amplg uQ) 38.54 8. 46 .54 
Maximum corrected weight of impurity in sample ~g) 5: '.64 2C .6: '3.24 
Measured I of impurity in sample ua/mll .43E-Ol .90E-Ol AI 

weight of impurity In sample ug) : 89.90 24. 32 114.2: 
AI Weight of impurity in blank ug 6 .20 10 

Minimum corrected weiaht of impurity in saml ,Ie ua 83.70 !3. 06 .92 
. Maximum corrected weight of impurity in sample ug 83.70 23.12 106.9: 
Measured i I of impurity in sample (~gl ml 3.62E-02 1.48E-0: Ti 

weiaht of impurity in sample ua 4.38 4.45 ,,83 
Ti Weight of impurity in blank ug < .3 < 

Minimum corrected weight of impurity In sample ugl: 3. 15 3.45 .70 
Maximun orrected weiaht Of mpuritv in sample ual: 4 38 'L45 .83 
Measured i I of imouritv In sam ole (uo/ml): 2. 23E-Ol 4.66E-02 V 

weight of impurity In sample ug) : 26 .98 5.96 3: :.95 
V Weight of impurity in blank ual: < .28 < .25 

Minimum orrected weicht of imPL tv in sample ua): 2&20 5. 32.4: 
Maximum corrected weigh t of impurity in sample ~gl: 26.98 5.96 3: .95 

Data checked against the official results of analyses for RMAL2580 by FCM on 2/17/2010. 
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Data Rell9rH orm DRF-26A:Measurement of !,rContaminatlon.or fmpurltlesby Deconsolidatloo Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Ooerator : Fred Montoomerv 

Compact lot ID: LEUll-0P2- Z 
Comoact lot description: AGR-2 B&W U02 Fuel from G73H-l0-93085B 

Compact ID numbers : 123 131 006 083 017 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEUll-0P2-Z DRF26Rl 05.x ls 

Mean avera e wei ht uranium er rticle 6 .39E-04 

Uncertainty in mean average weight uranium per particle (g): 7.00E-07 


First LeaCh SeC9nd Leach ~ 
I I ch solution 00 L305 Ll001 L505 

Number of compacts: 
rotal_ solution (mil: 19.0 L27.0 

I . ~analysis number: 258' 1-0)5 2580-0 
Measured Jr"-rlILJrTl_ tlon lJ9!t11l: .n .87E-1 

i in uranium (~g/ml' : 3.7~ E- 2.87E-1 
Weioht Jranium leached (0' : 4041 E-14 3.64E-1 

. in weight JraniumJeach.,gCg:: 404: Ec. L5_ .l,§5E-1 4A8E-05 
Effective number of exposed kernels: .7 0.8 

Uncertainty In effective n~kernels: O. 1.0 0. 1 

Measured of imourity in sam ole ua/ml': < 4.1.1E-02 < 4. 1E-0: Fe 
Jncorrected weioht of impurity in sample uol < 4.90 < 5 . < 14 

Fe Weight of impurity in blank ~g:: < 5.8 < 5.19 4f4 ' 
Minimum corrected weight of impurity in sample (~g) : '.OC .00 O.OC 

Maximum corrected weioht of impurity in sample (uol: 4.9C 5.13 14 
Measured of impurity in sample C~g/ml): 1.14E-02 1.25E-02 Cr 

Jncorrected weight of impurity in sample (Ug): .36 .59 2.94 
Cr Weiohl Of impurity in blank uol < 18 < 0 . 25 

Minimum corrected weight of impurity in sample ~gl .0: .34 2041 
Maximum corrected weight of impurity in sample (~gl .36 .59 2.94 
Measured on of impurity in samole uo.'mll: < .91E-03 < .91E-03 4" 

weight of Impurity in sample ~gl < .2. < 0.24 < 1. 47 
Mn Weight of impurity in blank ~g < < 0 .24 

Minimum corrected weioht of imourity in sample uo 00 >'OC 
1'1axim_um corrected weight of impurity in sample ~g .23 .24 'A: 
Measured , of impurity in sample ua/ml < .62E-0: < .. 62E-03 ~ 

~ht ofJr1'1mJ.rity in ~mple_ IJg .< 0.19 < .21 < 104 
Co Weight of impurity in blank ~g < 0.2: < .2C 

Minimum corrected weioht of impurity in sample uo 1.00 00 
l1.aximul11_corrected weight of impurity in sample ~g .19 .2: lAC 
Measured i , of impurity in sample Ug. ml < 8.00E-0: < 8.00E-03 Ni 

weiaht of impurity in sample uo < 0.95 < .R < ..97 
NI Weioht of imDuritv in blank uo < .OJ-"­Minimum corrected weight of impurity in sample ug .00 00 1.00 

Maximum corrected weiqht of impurity in samole uo: 1.95 .9: 
Measured i , Df ImoJ!lTIy i~ample ClJg/ml) 4A4E-Ol 5.84E-O l Ca 

weight of impurity in sample ~g): 5::.84 74. L7 12'.00 
Ca Weight of impurity in blank ua): <14.11 < .6C 

Minimum corrected weioht Df imDurity in samDIe uol : 38,74 6: .57 00.3C 
Maximum corrected weight of impurity in sample ~gl: 5: .84 74.1' '.OC 
Measured i I of Imourlty in sam ole uo/m!: .54E-Ol 2.02E-01 AI 

weig,ht ofJrnpurity in sample ~g: 89. 25.65 L5.38 
AI Weight Df impurity in blank ~g: 6.20 1 

Minimum corrected weight of imourity in sam ole uQ 83.5: 24.55 08 . 
Maximum corrected weioht of ImDuritv in samDle ua' . 8}.52 24.55 08 . 
Measured i I of impurity in sample C~g/mll: 3.61E-02 3.60E-0: TI 

weight of imourity in sam ole uol: 4.30 4.5, 8 .8: 
Ti Weiaht Df imDuril . i,,- blank IJg): < .3 < 

Minimum corrected weight of impurity in sample ~gl: 3. L7 3 .56 6.73 
Maximum corrected weight of impurity in samole uol: 4 .30 4 .5, 8.87 
Measured i I of imDuritv in samDIe (ua/mll: 2A_8E-01 5.1SE-02 V 

. weight of impurity in sample ~gl: 29.51 6.54 36.05 
V Weight of impurity in blank ual: < 0.28 < .25 

Minimum corrected weight - imo ty ir samole uol: 29. 6 .29 35.52 
.l'1£l<Lmulllcorrected weight of impurity in sample ~g) : 29.51 6.54 36.05 

Data checked against the offiCial results of analyses for RMAL2580 by FCM on 2/17/2010. 
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Data Report Form DRF-26A:Measurement of U Contamination or I mpurities by Deconsolidation Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEUll-OP2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-1O-9308SB 

Compact I D numbers: Deconsolidation Leach Blank 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEUll OP2-Z 

Fe 

Cr 

Mn 

Co 

Ni 

Ca 

AI 

Ti 

Mean avera e wei ht uranium er article 
Uncertainty in mean average weight uranium per particle (g) : 

DRF26R1 OS .xls 

Data checked against the official results of analyses for RMAL2S80 by FCM on 2/17/2010. 
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Dat a Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolidationl..each 

Procedure : AGR-CHAR-DAM-26 Rev . 1 
Operator: Fred Montoomerv 

Com pact lot 10: LEU11-0P2-Z 
Com pact lot descri pt ion : AGR-2 B&W U02 Fuel f rom G73H-1O-93085B 

Compact 10 numbers : 094 118 053 159 126 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU11-0 P2-Z DRF26R1 06.xls 

bi~~I[~~I[~~!i~Ii~~Ii~~!!!!!!~II$1~~~'~~i$;;~~,~~~~',~i;~~~;<·.> 

Mean avera e we i ht uranium er rticle 6. 39E-04 
Uncertai nty in mean average weight uran ium per particle (g) : 7.00E-07 

First Leach Second Leach Total 

Deconsolidation- Ieach solut ion 10 : 
Number of com pacts: 

Total volume of leach so lution m l : 

L1001260 1 

122 0 
5 

L10020201 

124 0 

~i,ft} ;.,.1 

• 
0 

,< 
.~ 


Radiochemical laboratorv analysis number : 

Weight uranium leached (g:: 

Uncertainty in weight uranium leached (g :: 


Effective number of exposed kernels : 

Uncertainty In effective number of exposed kernels : 


Measured concent ration of impurity in sample Ug, ml . 

Uncorrected weioht of impuri ty in sample :Ug: : 


Fe Weiaht of impuri tv in blank rua : 

Minimum corrected weight of impurity in sample :Ug: : 


Max imum corrected weight of impurity in sample uO' : 

Measured concentration of impurity In sample (ug/m l : 

Uncorrected weight of impurity in sample (Ug : 
Cr Weioht of im urity in blank 

Minimum corrected weight of impurity. in sample ug : 
Maximum corrected weight of impurity In sample (Ug : 
Measured concent rat ion of impurity in sample (ua, ml 

Uncorrected weight of impuri ty in sample ug) : 

Mn Weight of impu rity in blank Ug) : 


Minimum corrected weiaht of im purity in sample ual: 

Maximum corrected weight of impurit y in sample rUg): 

Measured concentration of impuri ty in sample (ug/m l : 


Uncorrected weight of impurity in sa mple (Ug : 

Co Weight of impurity in blank Ug : 


Minimum corrected weight of impurity In sample (Ug : 

Maximum corrected weicht of im uritv in sam ole UQ : 

Measured concent ration of impurity in sample (ug/m l) : 


Uncor rected weight of impurity in sample (Ug): 

Ni Weioht of impurity in blank uo J: 


Minimum corrected weight of impurity In sample ug l : 

Maximum corrected weight of impurity in sample ug l : 

Measured concentration of impuri ty in sample ug/ml : 


Uncorrected weight of impurity in sample ugl : 

Ca Weight of im pu rity in blank Ug: : 


Minimum corrected wei ht of impurity in samole ua; : 
Maximum corrected we ight of impurity in sample Ug: : 
Measured concentration of impurity in sample Ug ml : 

Uncorrected wei ht of imDuritv in samole ua : 

AI Weight of impurity in blank Ug: : 


Minimum corrected weight of impurity in sam Ie Ug: : 

Maximum corrected wei ht of impurity in samole ua~: 

Measured concentration of impurity in sample (Ug/ml) : 

Uncorrected weight of impurity in sam Ie uo:: 


Ti Wei ht of impurity in blank ug:: 

Minimum corrected weight of impurity in sam Ie I-/g:: 

Maximum corrected weight of impurity in sa mple Ug: : 

Measured concent ration of impurity in sample uo, ml : 


Uncorrected wei ht of impurity in sa mple ug : 

v Weight of impurity in blank Ug : 


Min imum corrected weight of impurity in sample uo 
Maximum corrected weight of impurity in sample Ug : 

259 3-00 1 2593-006 ..... 

1. 10E- 06 3.15E-07 1.41E-06 
1. 10E-07 3.15E-08 1.15E-07 

0 .0 0.0 0.0 
0.0 0.0 0.0 

; .!L';. ; •..• Ml';' ~M ;"w 
< 4 .12E-02 < 4 .12E-02 Fe 

< 5.03 < 5.11 < 10.14 
< 6.10 

0. 00 0 .00 0.00 
5. 03 5.11 10.14 

1.49E-02 8.26E-03 Cr 
1.82 1.02 2.84 

< 0.30 < 0.25 
1.52 0.78 2.30 
1.82 1.02 2.84 

1.91E-03 < 1.91E-03 Mn 
0. 23 < 0.24 < 0.47 

< 0.28 < 0.23 
0 .00 0.00 0.00 
0. 23 0.24 0.47 

< 1.62E-03 < 1.62E-03 Co 
< 0.20 < 0.20 < 0.40 
< 0. 24 < 0.20 

0. 00 0.00 0.00 
0.20 0.20 0.40 

< 8.00E-03 < 8.00E-03 Ni 
< 0.98 < 0.99 < 1.97 
< 1.18 < 0.98 

0. 00 0.00 0.00 
0.98 0.99 1.97 

6.72E-01 6.82E-Ol Ca 
8 1.98 84.57 166.55 

<1 4.80 25.34 
67. 18 59.23 126.41 
81.98 59 .23 141.21 

8. 52E-Ol 2.24E-Ol AI 
103.94 27.78 131.72 

10.45 4.13 
93 .50 23.64 117.14 
93.50 23.64 117.14 

5.10E-02 3.79E-02 T i 
6.22 4.70 10.92 

< 1.18 < 0.98 
5.04 3.72 8.75 
6.22 4.70 10.92 

2. 56E-Ol 4 .89E-02 v 
31.23 6.06 37 .30 

< 0.30 < 0.25 
30.94 5.82 36.75 
31. 23 6.06 37.30 

Dat a checked against the official results of analyses for RMAL2 593 by FCM on 3/01/20 10. 
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V 

Data Report Form DRF-26A; Measurement of U Contam ination or Impurities by De~onsolidatlon Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montaomerv 

Compact lot !D : LEUll -OP2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Comoact 10 numbers : 164 172 015 196 192 
DRF filename: \ \mc-agr\AGR\ LeachBurnLeach\LEU1 1-0P2-Z DRF26R1 06 .xls 

Mean avera e wei ht uranium er rtitle 6.39E-04 

Uncertainty in mean average weight uranium per particle (g ) : 7.00E-07 


First Leach 

I I ICIl solution !D: 001 2602 Ll002020; . ~, ;: ,-oo~~mNumber of compacts : 

Total volume Of~;!~tOlutlon (m il : :;.;l23 . .29.0 
: JF;;' 

I . laboratorv analysis number: 2593-002 2593-00: 
MeasuJ:E!d Jranlums"nceJ:ll;ratlo,,- ualml : 8.92E-( .39E-03 

I In uran ium ~g/m l : : 8 .92E-04 .39E-04 
Weloht Jranlum leached (a: : 10E-06 3.08E-07 1:4iE-06 

. Inweloht Jran lum leached (0': OE-O 3.09E-08 14E-C 
Effective number of exposed kernels: '. 0 

Jncerta lnty In effective number of exposed kernels : '.0 O . 
.;;p• . lilt 

Measured of Impu ri ty In sample (ug/m i" : < 4. 1E-02 < 4. 1E-02 Fe 
welaht of Impu rity In sample ua): < 5. < 5. < .38 

Fe Welgh~()f Impurity In.blank ~gl : < 6. _< 5.07 
Minimum corrected weig ht of Impurity In sample ( ~gl : '.OC .00 0.00 

Maximum corrected welaht of Impurity In sample (ua): 5.0; 5.31 10.38 
Measured of Impurity In sample (~g/mll: 1.42E-02 9.45E-03 Cr 

weight of Impurity In sample Ug) .75 .22 2.9: 
Cr Welaht of Impurity In ,Iar ua) < .30 < .25 " ""; _~'L,, 

.M ln lmum ~o rrected welghtgf Impurity Insample ~gl .45 .97 2.42 
Maximum corrected weight of Impurity In sample ugJ .75 12 .9; 
Measured 	 on of Impurity In sample ua/mll < .91E-03 < .91E-03 Mn 

weight of Impu rity In sample ~g) < 0 .2: < .25 < 1.48 
Mn Weight of Impurity In blank UgJ < 0.28 < .2: 

Mlnlmun corrected welaht of Impuri ty In san pie ua : 00 
Maximum corrected weight of Impurity In sa mple ~gl: .23 .25 I.4B 
Measured I I of Impurity In sample uo/mn < .62E-0: < .62E-03 Co 

welaht of Im pld!i.ty In sample uo); < 0.2C ~ ,~: < .41 
Co Weight of Impurity In blank ~g l: < 0.24 < .2C 15'!'i.,J <!liF:''' ' ; " y, 

Min imum corrected welaht of Impuri ty In sample ua): 00 0.00 1.00 
~axlmum cm:r:ected weight of Impurity In sample ~gl : .20 .2 1.4: 
Measured I I of Impuri ty In sample (ug/mil < 8.00E-0: < B.00E-03 Ni 

weight of Impurity In sample uo): < 0.98 < .03 < 2. 
Ni Welaht of Impuritv In blank uo ): IB< < ~ I." 

Minimum corrected weight of Impuri ty In sample ~gl : 00 0.00 00 
Maximum corrected welaht of Impurity In sample ua): .98 1.0: 2 )2 
Measured Ion of Impurity In sample (~g[rT1Il: ~ .1§E-0 1 < l.00E-01 Ca 

I weight of Impuri ty in sample ~g): 79.46 <12.90 <92.36 
Ca Weight of Impuri ty In blank Ug): < 14.80 25.34 "JF ':""_.1 . ,. 

Minimum corrected welaht of Impurity in sample CUa 64.66 00 64 .66 
Maximum corrected weight of Impurity In sample ~g 79.46 O.OC 79.46 
Measured I of Impurity In sample (ug/ml .22E-01 .51E-01 AI 

I weloht of In IUrlt y In ,ample (ue 8~ .8 19.48 10B.29 
AI --""l!lght of Imp~rlty In blank (~g . .45 4 . Iffi' . :44'l!t.· · " 

Minimum corrected weight of Impurity In sample (Ug : 71.36 l5.35 93 .70 
Maximum correct ed welaht of Impurity In sample (ua' : 7<'36 l5 .35 9: .70 
Measured of Impurity In sample (~g/m l 4 .8BE-02 3.62E-02 Ti 

I weight of Impuri ty In sample rUg : 6.00 4.6: 1.6: 
Ti Weiaht Of ImllUrlty In blank :Uq : .18 < 0Jl!l. . ,.:,

""" """ ..',;%, 
Mlnl=correctecl.",elght of Impurity In sample :~g . 4 .82 3.69 8.50 

Maximum corrected weight of impurity in sample :UQ : 6.00 4 .6: .6' 
Measured concentration of Impurity In samole (ua/ml): 2.37E-01 4.66E-02 V 

I~t of Impurity In sample (~g : : 29 . l5 6 .01 35.16 
Weig ht of Impurity in blank (~g ): < .30 < .25 ",,11";;4 Ilk: 

Minimum corrected weight of impurity In sample (uo· . 28.86 5. 34.6: 
Max imum.c;Qrrect~e lght of Impurity In sample (~g : : 29 . 15 6.01 35.16 

Data checked aga inst the official results of analyses for RMAL2593 by FCM on 3/01/2010. 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurit ies by Deconsolldation l.each 

Procedu re: AGR-CHAR- DAM-26 Rev. 1 
O-»erat or : Fred Montoomerv 

Compact lot 10 : LEU11-0P2-Z 
Comoact lot descriot ion : AGR-2 B&W U0 2 Fuel from G73H- 10-93085B 

Compact 10 numbers : 073 107 082 201 058 
DRF f ilename : \ \ mc-agr\AGR\LeachBurn Leach\ LEUII-0P2-Z DRF26Rl 06.xls 

Mean avera e wei ht uranium er rticle 6 .39E-04 

Uncertainty in mean average weight uranium per particle (g) : 7 .00E-07 


First Leach Second Leach Total 

Deconsolidat ion-Ieach solution ID : LI0012603 
Number of com pacts : 5 

Total volume of leach solution ml : 119.0 126.0 .:" 

,."" -, Hh 
Rad iochemical laboratorv analysis number : 2593-00 3 "'"" "'.';2593-008 - ;; :;(i;
Measured uranium concentration IJg/ml : 8 .32E-03 2.16E-03 

Uncertainty in uranium concentration UQ/ ml : 8.32E-04 2.16E-04 ,': ; : 
Weight uranium leached ill] : 9 .90E-07 2.72E-07 1.26E-06 

Uncertainty in weight uranium leached (gJ: 9.92E-08 2.73E-08 1.03E-07 
Effective number of ex osed kernels: 0 .0 0.0 0. 0 

Uncertai nty in effective number of e~osed kernels: 0.0 0.0 0 .0 , ',-: .;J,: ::~:1111[ :1h< 4:1f 

Measu red concentration of impurity in sample UOI ml < 4.12E-02 < 4.12E-02 Fe 

Uncorrected weight of impuri ty In sample 1'9;: < 4 .90 < 5.19 < 10.09 


Fe Weight of Impurity In blank Ug; : < 6 .10 < 5.07 :·<F :! 

Minimum cor rected weioht of impurity in sample uo: : 0 .00 0.00 0 .00 


Maximum corrected weight of impurity in sample JilL: 4 .90 5.19 10.09 

Measured concent ra tion of Impuri ty in sample (Ug/ml) : 9.53E-03 1.00E-02 Cr 


Uncorrected weight of impuri ty in sample 1'9: : 1.13 1.26 2.39 

Cr Weio ht of imouri ty in blank UQ : < 0.30 < 0.25 I:HM \L:f: 


Minimum corrected weight of impurity in sample ( jJg:: 0. 84 1.01 1.85 

Maxim um corrected weight of impurity In sa mple jJg : : 1.13 1.26 2.39 

Measured concentrat ion of impurity in samole (UO, ml : < 1.9 1E-03 < 1.91E-03 Mn 


Uncorrected weight of impuri ty in sample (Ug: : < 0.23 < 0.24 < 0.47 

Mn Weight of impurity in blank (lJg : : < 0.28 < 0.23 :F ill:t?< :<. :"0 


Minimum corrected welght of i~urity in sam Ie ( jJJI : 0 .00 0 .00 0.00 

Maximum corrected weight of impurity in sample IJg: : 0 .23 0.24 0.47 

Measured concentration of impurity in sample IJg, m l : < 1.62E-03 < 1.62E-03 Co 


Uncorrected weioht of impUrity in samQle Iili : < 0. 19 < 0.20 < 0.40 

Co Weight of impuri ty in blank IJg ' : < 0.24 < 0.20 1<:::"':",,: " ­

Minimum corrected weioht of impurity in sample uo' : 0 .00 0.00 0.00 
Maximum corrected weight of impurity in sample Ug: : 0.19 0.20 0 .40 
Measured concentration of impurity in sample uo, ml: < 8. 00E-03 < 8.00E-03 Ni 

Uncorrected weiQht of impurity in sam ole uo : < 0.95 < 1.01 < 1.96 

N I Weight of impuri ty in blank jJg : < 1.18 < 0.98 ::d: 
' W: ill 

Minimum corrected weight of impurity in sample IJg : 0 .00 0.00 0 ,00 
Maximum corrected weiqht of impurity in sample ruo : 0 .95 1.01 1.96 
Measured concent ration of impurity in sample (~g/ml) : 5.82E-Ol < 1.00E-Ol Ca 

Uncorrected weight of impurity in sa mple (Ug) : 69. 26 < 12.60 < 81.86 

Ca Weioht of im urity in blank uo) : <14.80 25 .34 ".:::8 


Minimum corrected we~ht of i m~urity in sample jJgJ: 54 .46 0.00 54.46 

Maximum corrected weight of impurity in sample UgJ: 69 .26 0.00 69 .26 

Measured concentration of impurity in sample uo, ml : 7.50E-O l 1.82E-Ol AI 


Uncorrected weJght of Impurity in sample jJg : 89 .25 22 .93 112.18 

AI Weight of impurity in blank Ug : 10.45 4 .13 : Hj ~, lS·i::i.
.~ 

Minimum cor rected weioht of impuri ty in sam2ie ),Ig : 78 .80 18.80 97.60 

Maxim um corrected weight of im puri ty in sample ~g : 78 ,80 18.80 97 .60 

Measu red concentration of impurity in sample uo/ml : 3.96E-02 3.73E-02 TI 


Uncorrected weioht of impurity in samole uo) : 4.71 4.70 9.41 

Ti Weight of impurit y in blank UgJ: < 1.18 < 0. 98 H: 


Minimum cor rected weight of impurity in sample UO) : 3.53 3.72 7. 24 
-
Maximum corrected weioht of im uri tv In sa mple UO): 4.71 4.70 9.41 

Measured concentration of impurit y .in sample U!9/ml): 2.40E-01 4.66E-02 V 


Uncorrected weight of impuri ty in sample UgJ: 28.56 5.87 34.43 

V Weight of impurity in blank UO): < 0.30 < 0.25 llilli"':,. ! : - ~ _ .'ll " 


Minimum corrected wei ht of impurity in sa mple jJg]: 28.26 5.63 33.89 

Maximum corrected we ight of impurity in sample ug1: 28 .56 5.87 34.43 


Data checked against t he official resul ts of analyses for RMAL2593 by FCM on 3/ 01/2010. 
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Data Report Form 'DRF-26A: Measurement of U Contamination or Impurities by DeconsolidatlOn Leach 

Procedure : AGR-CHAR- DAM-26 Rev . 1 
QQ;!rator : Fred Montgomerv 

Com pact lot ID : LEU 11-0P2-Z 
Com act lot descriotion : AG R-2 B&W U02 Fuel f rom G73H- 1O-93085B 

Compact ID numbers : 099 102 169 013 055 
DRF fil ename: \ \ mc-ag r\ AGR\LeachBurn Leach\ LEUll-0P2-Z DRF26Rl 06.xls 

Mean avera e wei ht uranium er rticle 6.39E-04 

Uncertainty in mean average weight uran ium per particle (g ): 7.00E-07 


First-Leach Second Leach Total 

Deconsolidation- Ieach sol ution ID: LlOO12605 LlO020205 
Number of com pacts : 5 ...." '~fJr;\ :1 

Tot al volume of leach solution m l : 119.0 122.0 
~,":.Jll C': 3 & 

Rad iochem ical laboratorv analvsis number: 2593-00 5 2593-010 

Measured uranium concentration ~g, m l : 9. 09E-03 2.48E-03 


" ,:;~., C' >~lUncertainty in uraniu m concentration ug/ml : 9 .09E-04 2.48E-04 ~~i~ ' 
Weight uranium leached : 1.08E-06 3.03E-07 1.38E-06 

Uncerta inty in weight uran ium leached (g : : 1.08E-07 3.03E-08 1.12E-07 
Effective number of exposed kemels: 0.0 0.0 0.0 

Uncertainty in effective number of exposed kernels : 0.0 0.0 0.0- /riT!lii . ~, 

Measured concentration of impuri ty in sam ple (UQ/m l : < 4. 12E-02 < 4.12E-02 Fe 
Uncorrected weight of im urity in sample (~g): < 4.90 < 5.03 < 9 .93 

Fe Weight of impurit y in blank Ug): < 6.10 < 5.07 hU, ... -.".. 
Minimum corrected weioht of impurity in sample (UO) : 0.00 0.00 0.00 

Maximum corrected weight of Im-'purity in sam...Qle (~g l : 4.90 5.03 9.93 
Measured concentration of impuri ty in sample (Ug, ml : 1.06E-02 9.90E-03 Cr 

Uncorrected weiaht of impu rity in sa mole Uq : 1.26 1.21 2.47 
Cr Weight of impurity in blank ~g : < 0.30 < 0.25 5: :"'5\ ::li 


Minimum corrected weight of impurity in sample Ug : 0.97 0.96 1.93 

Maximum corrected weiqht of im uritv In sample UO : 1.26 1.21 2.47 

Measured concent ration of impuritl in sample {!,I!l. ml): < 1.91E-03 < 1.91E-03 Mn 


Uncorrected weight of impurity in sample Ug] : < 0.23 < 0.23 < 0.46 

Mn Wei ht of impurity in blank Uq) : < 0.28 < 0.23 
 ,­

Minimum corrected weight of impurity in sam Ie ~g:: 0.00 0.00 0 .00 
Maximum corrected weight of impurity in sa mple Ug; : 0.23 0.23 0.46 
Measured concent ration of impurity in sample UQ/m l : < 1.62E-03 < 1.62E-03 Co 

Uncor rected weight of impJJrik in sam Ie Jig: : < 0.19 < 0.20 < 0 .39 
Co Weight of impuri t y in blank ug:: < 0.24 < 0.20 :;':l':l" . 

Minimum corrected weiqht of impurity in sa mole Uq : 0.00 0.00 0.00 
Maximum corrected weight of impurity in sam Ie Ug : 0.19 0.20 0.39 
Measured concentration of impuri ty in sample u91 ml : < 8.00E-03 < 8.00E-03 Ni 

Uncorrected wei ht of imouritv in sam Ie UQ : < 0.95 < 0.98 < 1.93 
NI Weight of impUrit y in blank Ug : < 1. 18 < 0.98 i;",,,,,Z),,:c 

Minimum corrected weight of impurit y in sample Ug : 0.00 0.00 0.00 
Max imum corrected weiQht of impurity in sample UQ:: 0.95 0 .98 1.93 
Measured concentrat ion of impurity in sample (ug/m l : 7.74E-Ol 2.56E-Ol Ca 

Uncorrected weight of impuri ty in sample UQ 92 .11 31.23 123.34 
Ca Weight of impu ri ty in blank UQ : <14.80 25 .34 ;'it 7l11;il I,. 

Minimum corrected weight of impuri ty In sample 1'9 : 77.3 1 5.89 83.20 
Maximum corrected weight of im purity in sa mple Ug : 92.11 5.89 98 .00 
Measured concentrat ion of impurltv in sample uOJml 7.46E-Ol 2.03E-Ol AI 

Uncorrected weight of im purity in sampl e , ~g : 88.77 24 .77 113.54 
AI Weight of impurity in blank :UQ : 10.45 4 .13 I:l'IT,,» W%d 'f' ,:l', ,., 

Min imum corrected weiQht of impurity in sa mple ,UQ : 78.33 20 .63 98.96 
Max imum corrected weight of impurit\, ln sample lJg : 78.33 20.63 98 .96 
Measured concentration of imourity in sample (ug/mll: 4 .12E-02 4 .16E-02 Ti 

Uncorrected weioht of im purity in sa mple (Uq' : 4.90 5.08 9.98 
Ti Weight of impurity in blank (Ug: : < 1.18 < 0.98 ",'

Minimum corrected weight of impurity in sample (Ug: : 3.72 4.09 7.81 
Max imum corrected weiqht of impurit y in sam Ie jJg : 4.90 5.08 9.98 
Measured concentra t ion of impurity in sam.J2le (lJg/mj) : 2.46E-Ol 5.29E-02 V 

Uncorrected weight of impurity In sa mple (Ug): 29.27 6.45 35 .73 
V Weioht of impurity in blank (UQ' : < 0.30 < 0.25 )[ F' ',. 

Minimum corrected weight of impurity in sample (Ug: : 28.98 6.21 35.19 
Max imum corrected weiQht of impurity in sample UQ' : 29.27 6.45 35.73 

Data checked against the officia l results of analyses for RMAL2593 by FCM on 3/01/2010. 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolidat ion Leach 

Proced ure: AGR-CHAR-DAM-26 Rev. 1 
Operat or: Fred Montgomery 

Compact lot 10 : LEU 11-0P2-Z 
Compact lot descr iption: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact 10 numbers: Deconsolidation Leach Blank 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26Rl 06.xls 

Mean avera e wei ht uran ium er article 6.39E-04 

Uncerta inty in mean average weight uranium per particle (g) : 7.00E-07 


First Leach Second Leach Total 

I Deconsolidation-Ieach solution 10 : L10012604 I L10020204 
I Nu mber of compacts : None 
I Tota l volume of leach solution (ml) : 148.0 123.0 

~ .,. Iii1 'iiI: "Sl;+. "",.~"~' . ~s. 
Radiochemical labora tory ana lysis number: 2593-004 2593-009 
Measured uranium concentration (ug/ mll : <2.00E-04 <2.00E-04 

Uncertainty in uranium concentration (uo/ml : 
We ight uranium leached (g): <2.96E-08 <2.46E-08 <S.42E-08 

Uncerta inty in weight uranium leached (g): 
Effective number of exposed kernels: 0 .0 0.0 0.0 

Uncerta inty in effective nu mber of exposed kernels : 
, .w •• WliIill. 

Measured concentration (ug/mll: < 4.12E-02 < 4.12E-02 - FeFe 
Total we ight of leached impurity (Ug) : < 6.10 < 5.07 <11 .17 

Measured concentration (uo/mll: < 2.00E-03 < 2.00E-03 CrCr 
Total we ig ht of leached impurity (Ug): < 0.30 < 0.25 < 0.54 

Measured concentration (uq/mll: < 1.91E-03 < 1. 91E-03 MnMn 
Total weight of leached im~urity (ill: < 0.28 < 0.23 < 0.52 

Measured concentration (ug/ ml): < 1.62E-03 < 1.62E-03 CoCo 
Total weiqht of leached impu rity (Ug): < 0.24 < 0.20 < 0.44 

Measured concentration l ug/ml): < 8.00E-03 < 8.00E-03 NiNi 
Total we ight of leached impurity (ug): < 1.18 < 0.98 < 2.17 

Measured concentration (uo/mll: < 1.00E-Ol 2.06E-Ol CaCa 
Total weight of leached impurity (Ug): <14.80 25.34 <40.14 

Measured concentration (ugfml): 7.06E-02 3.36E-02 AI
AI 

Total weight of leached impurity (Ug): 10.45 4 .13 14.58 
Measured concentration (ug/ mll: < 8.00E-03 < 8.00E-03 TI Ti 

Tota l weioht of leached impurity JoJ : < 1.18 < 0.98 < 2.17 
Measured concentration (ug/ml): < 2.00E-03 < 2.00E-03 VV 

Total weioht of leached impuri!vJjJg): < 0.30 < 0.25 < 0.54 

Comments 

Data checked against the official results of analyses for RMAL2593 by FCM on 3/01/2010. 
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Data Report Fonn DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Com act lot !D: LEUll -0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact !D numbers: 163 122 097 023 030 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26R1 07.xls 

Mean avera e wei ht uranium er article 6 .39E-04 

Uncertainty in mean average weight uranium per particle (g): 7.00E-07 


First Leach Second Leach 

i mlution !D: 00: 1002 
Number of~compacts: 

Total volume of leach solution (ml): 12C 12C 

iii laboratory analysis number: 2594-002 2594-0C 
Measured Jranium i ~g/ml): 8.. 3E-0: l2E-0 

i in uranium ua/ml' : 8.13E-04 2.32E-0· 
Weight uranium leached (g): 9 .76E-0; 2.78E-0 

Uncertainty in weight Jranium leached (g): 9. '7E-08 .79E-08 .02E-07 
j:~ffective number of exposed kernels: '.0 

Jncertainty in effective number of exposed kernels : '.0 

Measured of impuritv in sam ole (ua/m!' : 8.31E-02 < 4. 12E-02 Fe 
I weight of impurity in sample (~g): 9 .9; < 4.94 < 14.9: 

Fe Weiaht of impurity in blank (ua): < 6.18 < 5.19 
Minimum corrected weight of impurity in sample lJ9:: 19 '.OC 3. '~ 

Maximum corrected weight of impurity in sample Ug) : 9 .9; 4 .94 14.9: 
Measured of impurity in sample (ug/m!' : ,42E-02 7.19E-03 Cr 

Jncorrected weiaht of impurity in samole uaJ .8; .58 
Cr Weight of impurity in blank Ug). < .30 < 0. 15 

Minimum corrected weiaht of impurity in sample ua) .4C 1.62 2.0: 
Maxim~m co-,:r:ected weight of ~irnpurity in sampl,,- iJgJ ,:zc 1.8; 2. 58 
Measured , of impurity in sample (jJg/ml) < 1.91E-03 < 1.91E-03 Mn 

I weight of impurity in sample Ug] < O. < 0.2: < 1.46 
Mn Weiaht of impurity in blank ual < 0 .29 < 24 

Minimum corrected weight of impurity in sample ugj 00 I.OC 
Maximum corrected weight of impurity in sample ~g; .23 23 1.46 
Measured I of impurity in sample ua.'mll < . 2E-C < .62E- )3 Co 

we&ht of imouritv in samole ua: < 19 < < 
Co Weight impurity in blank Ug: < .24 < 

Minimum corrected weiaht of impurity In saml ,Ie ua: 00 O. 0 .0 
Maximum corrected weight of impurity In samille ug: 19 
Measured i I of impurity in sample Ug, ml < 8.00E-0: < 8.00E-03 Ni 

Uncorrected weiaht of impurity in samille ua: < 0.96 < 0.96 < .9: 
Ni Weight of impurity in blank Ug: _~ .2C < 

Minimum corrected weight of impurity in sample ~g: 00 00 .00 
Maximum corrected weiaht of impurity in sample ua): 0.96 0.96 

l1easured concentration of impurity in sample (lJg/m l): 8.99E-01 8.38E-01 Ca 
weight of impurity in sample Ug) : 10; .88 .56 208.44 

Ca Weiaht of impurity in blank ua 63.60 65. 
Mjrli,."uJ1l corrected w_~g~of lff1pumY in samole ua 44.28 35 .29 19 .57 
Maximum corrected weight of impurity in sample Ug 44.28 35. 19 79.57 
Measured i I of impurity in sample ug/ml 9.96E-01 :.43E-01 A I 

uncorrected weiaht of imourity in sample ua 29.~ 148.68~ 
AI Weight of impuri ty In blank (Ug 14.00 3 .65 

Minimum corrected weight of impurity in sample (Ug 105.53 25.51 .03 
Maximum corrected weiaht of impLrity in sample ua !QD. 25 .51 .3 1. )3 
~sur,,-d i of impurity in sample (ug/ml) : 5.44E-02 4 .42E-02 T i 

I weight of impurity in sample (Ug): 6.5: 5. 3C 1 .83 
Ti Weight of impurity in blank (ua): .2C < 

Minimum correcteJ'i weight af impurity in sample (Ug: : 5. 3: 4 .3C 9.62 
Maximum corrected weight of impurity in sample Ug:: 6.5: 5.3C .8: 
Measured of impurity in sample uo/m l): 2. lE-01 5.70E-02 V 

I weiaht of impurity in samole (ua ' : l2.52 6 .84 39 .36 
v Weight of impUrity in blank (jJg): < .30 < .25 

Minimum corrected weight of impurity in sample (Ug: : 12. 6.59 .8 
Maximum corrected weight Qflmpurityln sample ug): 12.52 6.84 19.36 

Data checked against the official results of analyses for RMAL2594 by FCM on 3/01/2010. 

Date 

ORNL/TM-2010/055

137



Data RePOrt Form DRF-26A: Measurement of U Cont am ination or Impurit ies by Deconsolidatlon Leach 

Procedure : AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Com pact lot I D: LEUll-0P2-Z 
Comoact lot descriotion: AGR-2 B&W U02 Fuel from G73H- l 0-9308 5B 

Compact ID numbers: 086 026 019 020 063 
DRF fil ename: \ \mc-agr\AGR\LeachBurnLeach\LEUll-0P2-Z DRF26Rl 07. xls 

Mean avera e wei ht uranium er rticle 6 .39E-04 

Uncertainty in mean average weight uranium per particle (g): 7. 00E-07 


Firs.t .Leach Second Leach Tota l 

iiisolution : 00205C 0021003 
J!tJm~of come 

rotal volume of leach solution 'ml:: L2 : L23 . 

laboratorv analvsis number : 2594-0 2594-008 
Measured uranium ~g/ml : 08E-02 2,19E-03 

Uncertaintv in uranium (ua/ml 1.08E-03 2.19E-04 
Weight uranium leached \g): 1~06 2 .6~OL 

, in weight uranium leached (g' : 1. lE-O 2. OE-08 .34E-C 
Effective number of exoosed kernels: 1,0 0,0 

Uncertainty in effective number of exposed kernels 

Measured on of im ouritv in sam ole ua.'ml < 4.12E-C < 4. :2E-0: Fe 
Jncorrected weight of impuri ty in sample ~g < 4.99 < 5.07 < .05 

Fe Weight of impurity in blank ~g < 6 , L8 < 5,19 
Minimu correctec weiaht of imouritv in samole ua 1,00 00 O. OC 

Maximum corrected weight of impurity in sample ~g 4,99 5. 10.05 
Measured on of impurity In sample (~g/ml) 1.16E-02 5. 86E-03 Cr 

I weiaht of imouritv in samole ua) ,40 .72 2.1 2 
Cr Weight of impurit y in blank ~gJ < 0,30 < 0,25 

Minimum corrected weight of impuritv in sample Ug] 1,47 .5; 
Maximum corrected weight of Impuritv in sample uaJ ,40 '2 
Measured Dn of imouritv in sam ole ua/ml) < .91E-03 < .91E-03 ~n 

weight of impurity in sample ~g] < 0. 2: < .23 < 1,47 
Mn Weight of imouritv In blank ua): < .29 < .24 

Min imun corrected weiaht of Imouritv in saml ,Ie ua: 00 
Maximum corrected weight of impurity in sample ~g) : .23 .23 1,47 
Measu red i I of imourity in sample (~g/ml) < 1. ;2E-03 < 1.62E-03 Co 

weight of impuritv in samole ua) : < .2C < 0 .20 < 1,40 
Co ~gh! of imPurity inblank ~g) : < .24 < .2C 

Minimum corrected weight of impurity in sample ~g) : 00 00 .00 
Max imum corrected weiaht of impuritv i~m~le Jd9) : .20 0. 20 1.40 
Measured concentration of impurity in sample (~g/ml): < 8.00E-03 < 8.00E-03 Ni 

weiaht of impuritv in samole Ug): < ',9; < 1. 98 < 1.95 
Ni Weiaht of impuritv in blank ual : < 2C 

Minimum corrected weight of impurity in sample ~g): 00 .00 
Max imum corrected weight of impurit y in sample uo) : ,97 0 .98 .. 95 
Measured concent ration of imourity in samole ua m l 82E-Ol 2.63E-O l Ca 

Uncorrected weiaht of imouritv in samole ua l4. ;2 12.35 26 .9; 
Ca Weight of impurity in blank Ug ;3.60 65 . 

Min imum corrected weiaht of impurity in sample ua 31 00 )2 
~mu"l corrected .>,!"ight of impurity in sample ~g 02 0,00 )2 

.Measured i of impurity in sample (Ug/ml 8.06E-Ol 1.59E-Ol AI 
I weight of impurity in sample rUg 97.5: 19.56 .08 

AI Weiaht of imouritv in blank :ua , 1400 3. 65 
.Minimu", corrected weight of impurity in sample lug 83,5: L5 .9C 99 ,4: 
Max imum corrected weight of impurity in sample ua ' 83,5: L5 ,9C 99,43 
Measured I of imourity in sample ua/ml): 4,24E-02 3,49E-02 Ti 

I weiah t of imouritv in samole .lJi9l:. 5. 4.29 1,42 
TI Weight of impurity in blank (Ug: : < .20 < 

Minimum corrected weiaht of impurity in sample (ua) : 3.93 3.28 ,22 
Max imum corrected_weight of impurity in sample (ug: : 5. 4 ,29 ,42 
Measu red of ill'1Qlirt1:y in s<m'ple (~gfml) : 2,60E-O l 5,42E-02 V 

I weight of impurity In sample U9:: .46 6,6; 38 . L3 
v Weiaht of impuritv in blank : < .30 < ,25 

Minimum corrected_wei.9ht of impurity in sample (ug: : 16 6.4 : 37.5, 
Maximum corrected weloht of impurity in sample ua ': 3: .46 6.67 38.13 

Data checked against the official results of analyses for RMAL2594 by FCM on 3/01/2010. 

Date 

ORNL/TM-2010/055
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolidation Leach 

Procedure : AGR-CHAR- DAM­26 Rev. 1 
Operator: Fred Montgomery 

Compact lot ID: LEU11-0P2-Z 
Compact lot description : AGR-2 B&W U02 Fuel from G73H-l0-93085B 

Compact ID numbers: 115 170 162 007 008 
DRF filename : \ \mc-agr\AGR\LeachBurnLeach\LEUll-0 P2-Z DRF26Rl 07.xls 

Mean avera e wei ht uranium er rticle 6.39E­04 
Uncertainty in mean average weight uranium per particle (g): 7.00E-07 

First Leach Second Leach Total 

i i ;olution 0020504 00 21004 
Number am" 5 

rotal vQlu me o(Jeach sQlutiQll L6. 

labQratoIY ar1£lys~nu~ 2594-004 2594-009 
Measured Jranium ~g/ml: : '.98E-0: 2.06E-03 

i in uranium In (~q/mr : '.98E-04 06E-04 
Weight Jranium leached (g: : Jl·16E-Q; 2.6~,Q 

. in weight uranium leached (g): 9.27E-08 2.62E-08 9.63E-08 
Effective number of exposed kernels: 1.0 O. 

Jncertainty in effective number of exposed kernels : 1.0 O. 

Measured of impuritv in sample (uo/ml' : < 4.1 2E-02 < 4 . L2 E-02 Fe 
I weight of impurity in sample (~g) < 4.78 < 5.2: < 

Fe Weiaht of impurity in blank ua) < 6.l8 < 5.19 
Minimum corrected weioht of impuritv in sample uol cO C 
Maximum corrected weight of impurity in sample ~g) 4.78 5.23 '.01 
Measured of impurity in sample (~g/ml): 1.03E-02 7.72E-03 Cr 

Jncorrected weiaht of impurity in sample uol .L9 1.98 L8 
Cr Weight of impuritY,in blank ~gJ < 0.30 < 0.25 

Minimum corrected weight of impurity in sample ug) 1.89 '3 
Maximum corrected weiaht of impurity in sample (uo) L9 .98 . L8 
Measured )n of impurity in sample uo,'ml < .91E-03 < .. 91E-03 Mn 

Jncorrected weight of impurity in sample ~g < 0.22 < .24 < 1.46 
Mn Weight of impurity in blank ug < 0.29 < .24 

Minimc ,corrected weiaht of impurity in sample uo .00 
Ma,><imum corrected weight of impurity in sample ~g .22 .24 1.46 
Measured , of impurity in sample (~g/ml) < 1.62E-03 < 1.62E-03 Co 

weiaht of impurity in sample ual < 0.l9 < 0.21 .". .39 
Co Weight of impurity in blank ~gj < 0.24 < .2C 

Minimum corrected weight of impurity in sample Ug: .00 00 0.00 
Maximum corrected weicht of impurity in sample ua; J).19 .2: .39 
Measured I of Lmpurity in sample (~g/ml) < 8.00E-03 < 8.00E-03 Ni 

weight of impurity in sample Ug): < 0.9: < .0: < 1.94 
Ni Weiaht of impurity in blank ual: < .2C < IJ\!' 

Minimum corrected weight of impurity in sample ug): .00 00 .00 
Maximum corrected weight of impurity in sample uo: 1.93 1.02 .. 94 
Measured I of impurity in sample uo/m!] .02E+00 2.27E-Ol _Ca 

weicht of impurity in ;ample ual: L8 . 12 28.83 147 .L5 
Ca Weight of impurity in blank ug): 63.60 65.27 

Minimum corrected weight of Impurity in sample ua): 54, '2 00 54 . 
Maximum corrected weiaht of impurity in sample ual: 54.72_ 00 54 .72 
~ured i I of impurity in sample (ug/ml) 8.60E-Ol 2.23E-Ol AI 

weight of impurity in sample ua): 99.71 28. 28 .08 
AI Weiaht of impurity in blank uol: L4, 3. 65 

Minimum corrected weight of impurity in sample ~g): 85. 24.6; 1 1.43 
Maximum corrected weiaht of impurity in sample uo) : 85. 24 .6' 1.4: 
Measured i I of imp Jrity in sample ua, ml): 4.47E-02 4.50E-02 T i 

weioht of impurity i~m.ple lJ9J: 5.19 5. 12 1.90 
TI Weight 0' impurity in blank ua): < .2C <.01 

Minimum corrected weiaht of impurity in sample uol: 3.99 4. 8. 69 
Maximum corrected weight of impurity in sample ~g): 5.19 5. 12 .90 
Measured i I of impurity in sample (~g,ml): 2.85E-O l 5. LE-O: V 

, weight of impurity in sample ua): 33. )6 25 4~ . 
v Welaht of impurity in blank (uo l: < .3C < .25 

Minimum c:.o~d weight of impurity in sample~g): 32.76 7 .00 39 .76 
Maximum corrected weiaht of impurity in sample uo): 33.06 25 4C 

Data checked against the offiCial results of analyses for RMAL2594 by FCM on 3/01/2010. 

3-0~ - ~'O( 0 
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Data cReport Form DRF-26A: Measurement of U Contamination or I mpurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Com act lot ID: LEUll-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact ID numbers : 182 057 092 178 156 
DRF filename: \\mc-ag r\AG R \LeachBurn Leach \LE U 11-0P2-Z DRF26 R1 07 .xls 

Mean avera e wei ht uranium er rticle 6.39E-04 
Uncertainty in mean average weight uranium per particle (g): 7.00E-07 

First. Leach Second LeaCh Total 

i ' solution ID: '020505 0021005 
Number of con pacts 

Total volume of leach solution (ml): 12C L23. 

Radiochemical , laboratory analysiscnumber : 2!12,,-005 ~4-0 : 

Measured uranium I (~g/m l): 8.80E-C 2.45E-03 
Uncertainty in uranium concentration (ua/mll: 8.80E-04 2.45E-04 

Weight uranium leached (g): .06E-06 E-O: 
Jncertainty in weicht uranium leached (g): .06E-0: 3. l2E-08 .10E-07 

Effective umber of exposed kernels: 0.0 1.0 
i in effective number of exposed kernels: '.0 1.0 

Measured tion of impurity in sample (ua;ml . < 4.12E-02 < 4.1 2E-C Fe 
I weight of impurity in sample ~g : < 4.94 < 5.07 < I.OJ 

Fe Weiaht of impurity in blank ua : < 6.18 < 5. 19 
Minlrl}lJcm corr~esl we~of impjJri~in s~mple ua : ~C O.QC; 

Maximum corrected weight of impurity in sample pg : 4 .94 5. 01 
Measured impurity in sample (ug/ml' : 9.12E-03 8.51E-03 Cr 

I weiaht of impurity in sample ual : .09 .05 14 
Cr Weight of impurity in blank ~g) < .30 < 0. 15 

Minimum corrected weight of impurity in sample (Ug) .79 .79 .59 
Maximum corrected weiaht of impurity in sample ual 09 .05 J l 4 
Measured Qfjmpuri!y insamp~(].Jg/mD: <~lE-03 <_1.91E-03 Mn 

I weight of impurity in sample Ug) < 13 < 0.2: < 1.46 
Mn Weiaht of impurity in blank ua < 0.29 < 0. 24 

Minimum corrected weight of impurity in sample ~g I.OC .00 I. OC 
Maximum corrected weight of impurity in sample Ug .23 .23 1.46 
Measured I of impurity in sample ~g/ml < .62E-C < ,.62E-03 Co 

weiaht of impuritv insa~ ua "-.Q, 19 ~ .2C < .39 
Co Weight of impurity in blank ~g < 0.24 < .2C 

Minimum corrected weiaht of impurity in sample ua 1.00 0.00 0.00 
Maximum corrected weight of impurity in sample Ug 19 .20 .39 
Measured . impurity in sample ug. ml < 8.00E-C < 8.00E-03 Ni 

weiaht of impurity in san ua < '.96 < 1. 98 < .94 
NI -"'i' igl11,QtjmQtJ!i!yjrl bla n ua < 2C ,-" ,. 0: 

Minimum corrected weight of impurity in sampl Ug 00 00 .00 
Maximum corrected weiaht of impurity In sampl ua 0.96 .98 ..94 
Measured i m 0 jrT1QI.Jrity in sample ua'ml) 00 82 6E-01 Ca 

weigl: of impurity in sample Ug): '5 24 5.75 
Ca Weicht of impurity in blank ua 65. 

Minimum corrected weial : of impurity in sample ua 4: .48 ! 6.88 
Maximum corrected weigl : of impurity in sample Ug 42.48 16.88 
Measured I I of impurity in sample (~g/ml 9. 6E­ 01 . )2E-01 AI 

weight of impurity in sample ~c 24 .85 35.9: 
AI Weiaht of impurity in blank ua _3. 65 

Minimum corrected weight of impurity in sample Ug 2: .19 l8 . 32 
Maximum corrected weiaht of impurity in sample ua: 2 : .19 L8. 

Measured concentration of impurity in sample ua/mll: 3.25E-02 4~7E-02 Ti 
weight of impurity in sample ~g): 15 9. 15 

TI Weicht of impurity in blank UQ < .20 < 
Minimum orrected weiaht of impurity in sample (ua 6.94 

Maximum corrected weight of impurity in sample ~g 15 9 .15 
Measured i I of impurity in sample ug/ml .58E-01 6. 70E-02 V 

,d weicht of impurity in sampl e we 30 .96 8 .14 .:!9.20 
v Weight of impurity in blank (~g < .30 < .25 

Minimum corrected weight of impurity in sample Ug): 30 .66 7.99 38 .65 
Maximum corrected-""eight of-.Lmpurity in sample ug) : 30 .96 8.24 39 .20 

Data checked against the official results of analyses for RMAL2594 by FCM on 3/01/2010. 
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-Data Report Form DRF-26A: Measurement of U Contamination or Impurit ies by Deconsolidation Leach 

Procedure: AGR-CHAR-DAM-26 Rev_ 1 

Operator: Fred Montgomery 


Compact lot ID: LEUll-OP2-Z 

Compact lot description : AGR-2 B&W U02 Fuel from G73H-10-93085B 


Compact ID numbers : Deconsolidation Leach Blank 

DRF filename : \ \mc-agr\AGR\LeachBurn Leach \ LEU 11-0P2-Z DRF26R1 07.xls 


Mean avera e wei ht uranium er article 6.39E-04 
Uncertainty in mean average weight uranium per particle (g): 7. 00E-07 

Fe 

Cr 

Mn 

Co 

Ni 

Ca 

AI 

Ti 

v 

Data checked against the official results of analyses for RMAL2594 by FCM on 3/01/2010. 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon LeaGh 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Com act lot ID: LEUll-OP2-Z 
Compact lot desGription: AGR-2 B&W U02 Fuel from G73H-1O-93085B 

Compact ID numbers: 044 010 121 054 174 
DRF filename : \\mc-agr\AGR\LeaGhBurnLeach\LEUll-0P2-Z DRF26Rl 08.xls 

Mean avera e wei ht uranium er rticle 6.39E-04 
Uncertainty in mean average weight uranium per partiGle (g): 7.00E-07 

First Leach Second LeaGh 

iiisolution : Ll0020901 0021601 
Number of_c:ompact:s~ 

Total volume of leach solution (m : 18. l26 . 

I laboratory analysis number: 26: 1-0C 2611-006 
Measured Jranium (~g/ml' : 8 .86E-0: 2.33E-03 

i in uranium ~o/ml' : 8.86E-04 2.13E-04 
Weight uranium leached (g) : 05E-06 2.94E-07 

Uncertainty in weioht Jranium leached (0 ' : .05E-0; 2.94E-08 .09E-07 
Effective number of exposed kernels: O. 

i in effective number of exposed kernels: 0 .0 

< 4.12E-02 _Fe 
I weight of impurity in sample (~g) < 4.86 < 5.l9 < 11 .05 

Fe Weioht of impurity in blank (~o): < 5.8 < 5.0; 
Minimum corrected~ht2f.ir1'1mJritY.in sample ~01 hQQ. i,90 

Maximum corrected weight of impurity in sample (~g) 4 .86 5.19 .05 
Measured of impurity in sample (~g/m l) 

I weioht of impurity in sample ~01 

1.35E-02 
.59 

6.36E-03 
.80 

Cr 
n9 

Cr Weight of impurity in blank ~g] < 0.28 < .25 
Minimum corrected weight of impurity In sample ~g] .31 .56 .. 87 
Maximum Gorrected weioht of imourity in samole ~ol .59_ .80 2. 39 

.1-1e~red ,of impurity in sample (I'g/ml) 5.92E-03 < 1.91E-03 Mn 
Jncorrected weight of impurity in sample ~g] .70 < .24 < 0. 94 

Mn Weioht of imourity in blank ~01 < O. < .23 
Minimum corrected weight of impurity in sample ~gl 1.43 00 1.43 

Maximum corrected weight of impurity In sample ~gl .70 0. 24 1.94 
Measured , of impurity in sample ~g/ml) < .62E-03 < .62E-03 _Co 

~ht of lfr1purlty in sample ~g] < 0.l9 < .2C < .40 
Co Weight of impurity in blank ~g : < 0.2: < .2C 

Minimum corrected weight of impurity in sample ~o 00 0.00 00 
Maximum GorreGted weight of impurity in sample ~g 19 .20 1.40 
Measured I of impurity in sample (~g/ml 8.09E-C < 8.00E-03 NI 

weight of imourity in sample ~g 0.95 < ~ 
NI Weioht of imouritv in blank ~o < < 1. 9_8 

Minimum corrected weight of impurity in sample ~g 00 0.00 00 
Maximum corrected weight of imourity in samole ~O) : 0.95 1.01 .96 
Measured i I of impurity in sam ole ~o mil: 8.61E-Ol 3.37E-Ol Ca 

weight of impurity in sample ~g): 10: .60 42 .46 l 44 .06 
Ca Weight of imourity in blank ~g) : 103.92 18.94 

Minimum corrected weioht of imourity in samole ~ol: 00 23. 52 23. 52 
Maximum corrected weight of impurity in sample ~g): 00 23.52 2: .52 
Measured i imourity in samole ~O. ml): .05E+00 2.22E-Ol AI 

Uncorrected weiq : of mourity in sample ~01: 27.97 151.87 
AI Weight of impurity in blank ~g): 2.85 

Minimum corrected weight of impurity in samole ~g): 107.40 25.1 : .32 .52 
Maximum corrected weio : of impurity in sample ~ol: 10: .40 25.l2 .3; .52 
Measured i ' imYtJilt'Lin sam ole (ml 6. 54E-02 3.97E-02 Ti 

we ,t . impurity in sampl ~g 7.12 5 .00 12. '2 
TI : of imOL ty in blan Uq < . . 3 < .98 

Minimum corrected we ,t 'imouritv in Rmpj 1'9 6.59 4 .0; .61 
Maximum corrected we ,t 'impurity in sampl ~g. 7.12 5 .0C 12. 
Measu red i I of impurity in sam ole ~g,-ml :.92E-Ol 4.96E-02 V 

I weight of impurity In sample ~g': 34.46 6.25 4C. 7 
v Weioht of impurity in blank uo·· -" .28 < .25 

~nimum corrected weight of impurity in sample~g: : 34 .1' 6 .0C 40 .18 
Maximum corrected weioht of impurity in sample (uo· : .J4.46 6.25 4C. 71 

Data checked against the offiGial results of analyses for RMAL2611 by FCM on 3(01/2010 . 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Com act lot ID: LEUll-OP2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact ID numbers: 134 047 173 003 190 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEU11-0P2-Z DRF26R1 08.xls 

Mean avera e wei ht uranium er rticle 6 .39E-04 
Uncertainty in mean average weight uranium per particle (g): 7. 00E-07 

First Leach Second Leach Total 

I solution 

rotal volume of leach solution (m 18.0 119 .0 

laboratory analysis number: 2611-003 26 : 1-008 
Measured uranium ~g/ml) 1.83E-01 .46E+ 00 

Uncertainty in uraniL m uo/mll .83E-02 .46E-C 
Weight uranium leached (g) 2.16E-05 .74E-04 

'in weight uranium leached (g): 2.l6E-06 .74E-05 '5E-05 
Effective number of exposed kernels .3 

Jncerta inty in effective number of exposed kernels: O. 

Measured on of impurity in sample uo'mll < 4.12E-02 < 4. l2E-02 'e 
Jncor rected weight of impurity in sample ~g; < 4.86 < 4.9C < 16 

Fe Weight of impurity in blank ~g: < 5.81 < 5. )7 
Minimum corrected weiaht of impurity in sample ual: 00 00 00 

Maximum corrected weight of impurity in sample ~g): 4 .86 4. 90 .76 
Measured , of impurity in sample (~g/ml 8.85E-03 8.65E-03 Cr 

weiaht of impurity in sample ua 104 1.03 2 .07 
Cr Weight of impurity in blank ~g < .28 < .25 

Minimum corrected weight of Impurity in sample ~g .76 0.78 1. 55 
_Mal<imum corr~cte9 weigl'ltof impurit\! in s~Jlle YO 9~ ~O: 2.07 
Measured i I of impurity in sample (~g/ml): 7dOE-03 < 1.91E-03 M n 

weight of impurity in sample ~g): 0.87 < 13 < .11 
Mn Weiaht of impurity in blank ~a): < . ' 7 < 0. 23 

Minimum corrected weight of impurity in sample ~g): 0.60 0.00 .60 
Maximum corrected weight of impurity in sample ~g): .87 0. 2: 1 
Measured i I of impurity in sample ~g/ml): < .62E-03 < .62E-03 Co 

weiaht of im~ritv in sample ual: < .19 "'­ 19 < .38 
Co Weight of impurity in blank (~g): < .23 < .20 

Minimum corrected weight of impurity in sample (~g) : 0.00 O.OC 0. 00 
Maximum Drrected weight of impurity in sample (~g : 0.l9 19 0 .38 
Measured i I of impurity in sample (~g/ml) : < 8.00E-03 < 8.00E-C Ni 

I weioht of impurity in sample (YO' : < 1.94 < 0.95 < .90 
Ni Weiaht of impurity in blank YO': < .13 

Minimum corrected weight of impurity in sample (~g: : '.00 o.oe 
Maximum corrected weiaht of impurity in sample (~a' : 0.94 '.95 .90 
Measured :ion of impurity In sample (yalmi' : 2.18E+ 00 2. l 41 )1 _Ca 

I weight of impurity in sample ~g): 3~ .64 l79.49 
Ca Weioht of impurity in blank ~g : 11 ,.9: 

Minimum orrected weioht of impurity in sample YO . 2' 
Maximum corrected weight of impurity in sample ~g : 247.72 256.6: 
Measured of impurity in sample (~g/ml : 8.78E-01 2.42E-C AI 

I weioht of impurity in sample ~o : :.6C 28 .8C iE-'lO 
AI Welaht of impurity in blank YO . ~ 2.85 

Minimum corrected weight of impurity in sample ~g : P.l1 25.94 .3.05 
Maximum corrected weioht of impurity in sample (~o) 11 25.94 ,3 .05 
Measured tion of impurity in sample (~o:ml : 3.45E-02 4 .08E-02 J i 

I weioht of impurity in sar]1ple ~g 4.0: 4.86 8.9: 
Ti Weight of impurity in blank ~g < 1 < 0.98 

Minimum corrected weioht of impurity in samole YO :.94 !Z. .6 .8: 
Maximum corrected weight of impurity in sample ~g 4. 4. 86 8.93 
Measured of impurity in sample (~g:ml . 2.56E-O 6.1 1E-C V 

I weight of impurity in sample ~q 30 .21 .34 l ~5 
v Weiaht of impurity in blank YO -",-O.~ < .25 

_Minim~m corrected weight of impurity in sample ~g 29.93 10 37. )2 
Max imum corrected weioht of Impurity in sample (ual 30.21 7.34 

Data checked against the official resul ts of analyses for RMAL2611 by FCM on 3/01/2010. 
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Data Report' Form DRF-,6A: Measurement of U COntamination or Impurities by Deconsolldatlon Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Montgomery 

Compact lot 10: LEUll-OP2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

Compact ID numbers: 129 12S 155 052 077 
DRF filename: \\mc-agr\AGR\LeachBurnLeach\LEUll-0P2-Z DRF26R1 OS.xls 

Mean avera e wei ht uranium er article 6.39E-04 

Uncertainty in mean average weight uranium per particle (g): 7.00E-07 


First Leach 	 Second Leach Total 

I solution D: 020904 1604 
Number of com pac 

Total volume of leach solution (ml): 13C 

laboratory analysis number: 26: 1-004 26 1-009 
Measured uranium ~g/ml): 9.52E-03 2. S5E-0 : 

ncertainty in uranium oncentration ua/mll: 9.52E-04 2. S5E-04 
Weight uranium leached (g: IE-06 . 1 2E-0~ 

Uncertainty In weight uranium leached (g): IE-C .12E-08 1 ~2E-07 

Effective number of exposed kernel: 
. in effective number of exposed kernels: '.0 

Measured 	 i I of i(l}purj!yjn s~ ua/ml): < 4. 12E-02 <~E-O~ Fe 
weight of impurity in sample ~g): < 5.)7 < 5.36 < '04 2 

Fe Weiaht of impurity in blank (ua): < 5.81 < 5. 
1'1in i=r~weiaht of,if!1j:>lJIj!y in sample ua): 00 ~OC 0. 00 
Maximum corrected weight of impurity in sample ~g): 5.07 5. 36 042 

Measured i I of impurity in sample (~g/ml) 9.62E-03 7. 79E-03 Cr 
weiaht of impurity in sample (ua' 1.18 .01 .20 

Cr Weight of impurity in blank (~g: < .28 < .25 
Minimum corrected weight of impurity in sample (~g: . 0.90 .77 
Maximumorrected weic ht of impurity In sample (Uq : lS _2. 2Q 
Measured I I of impurity in sample (~g/ml): < 1.91E-03 < 1.91E-03 Mn 

I weight of impurity in sample ~g): < .23 < 0.25 < lAS 
Mn Weiaht of impurity in blank ua : < .2: < 

Minimum corrected weiaht of il1lPurity in samole ua : 0.00 00 
Maximum corrected weight of impurity in sample ~g : 0.2: .25 0048 
Measured I of impurity in sample (ug/ml . < .62E-03 < .62E-03 :0 

I weiaht of impurity in samole ua : < .20 < < 'A: 
Co Weight of impurity in blank ~g : < .23 < 0. 20 

Minimum corrected weight of impurity in sample (~a' : O.OC 1.00 '.OC 
J'1<ll<ir1lum orrected welaht of impJJfit'i in samole (ua : 0.2C .2 : 'AI 

Measured of impurity in sample (ug/ml): < 8.00E-03 < 8.00E-03 Ni 


I weight of impurity In sample (ug): < .98 < .04 

NI Weiaht of impurity in blank ual. < < .98 

Minimum corrected weight of impurity in sample (Ug) '.OC .00 '. OC 
Maximum corrected weiaht of impu rity in sample (~a): 0.98 ..04 .0: 
Measured tion of impurity in sample (ua/ml' : 6~}~-01 3.66E-01 Ca 

I weight of impurity in sample ~gl 80.S1 4: .58 .28. 39 
Ca Weight of impurity In blank ~g 11 :.92 18.94 

Minimum corrected weiaht of imourity in samole ua 28. 64 28.64 
Maximum corrected weight of impurity in sample ~g 28. 64 28.64 
Measured , of impurity in sample Jg,'ml 8.06E 2.34E-C AI 

I weiaht of impurity in sampl ua 99. A 30 04: l 29.56 
AI Weiaht of imouritv in blan ua l6 . • 0 , 2.85 

Minimum corrected weight of impurity in sampl ~g S;. ;4 27 .57 110.21 
Maximum corrected weiaht of impurity in sampl ua S: .5: 10 .21 
Measured concentration of impurity i~'!lPleJllgJml) : 3.90E-02 3.9 3E- 02 Ti 

I weight of impurity in sample ~gl 4.SC 5 . 9 .91 
Ti Weight impurity in blank ~g < 1.1 < '.98 

Minimum corrected weiaht of impuritv in samole ua :,,§: 4. .79 
Maximum corrected weight of impurity in sample ~g 4.80 5. 9.91 
Measured In of impurity in sample ~gl ml 2.81E-C 6.0SE-C V 

Jncorrected weight of imourity in samole ua 34.56 .90 4 204: 
v Weiaht of imourity in blank ua < 0.28 < .25 

Minimum corrected weight of impurity in sample ~g 34.28 7.66 4 .. 94 
Maximum corrected weiaht of imourity in samole ua) 34.56 42047 

Data checked against the offiCial results of analyses for RMAL2611 by FCM on 3/01/2010 . 

3-08~~OlO 
Date 
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Data Report Form DRF-26A: Measurement of U Contamination or Impurities by Dec::onsolldat ion Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 
Operator: Fred Mon!liom~ 

Compact lot ID : LEUll-0P2- Z 
Comoact lot descriotion: AGR-2 B&W U02 Fuel from G73H- l0 -930B5B 

Compact ID numbers: 111 060 146 179 051 
DRF filename: \ \mc-agr\AGR\LeachBurnLeach\LEUll-0P2-Z DRF26Rl OB.xls 

Mean avera e wei ht uranium er article 6. 39E- 04 
Uncertainty in mean average weight uranium per particle (g): 7.00E-07 

First Leach Second Leach Total 

i . solution 0: 0020905 00 1605 
Number of compacts : 

Total volume of leach solution [mil: 116. l 23 .0 

Radiochemical laboratorv analYsis .umbe 2611-005 2611-011 
Measured uranium i jJg/ml B.B4E-C 2.67E-03 

. in uranium i jJg/ml B.S4E-04 .67E-04 
Weiaht uranium leac,ed [0 13E-06 .28E-0 

i in weight uranium leac ,ed (g 13E-C .29 E-08 OSE-07 
Effective number of exposed kernel O. 

~1i~IIII~jUlnccillert~numberofexoosedkernel 

Measured i ' impurity in sample jJg,ml < 4.12E-02 < 4. 1E-C Fe 
,d weiaht of Iml mity in sample uo : < 4.78 < 5.07 < 9.85 

Fe Weight of impurity in blankjJg : < 5.8: < 5. 07 
Minimum corrected weight of impurity in sample jJg : '.OC '.OC 

Max imum orrected weial : of impurity in sample ua : 4.78 5. 9.85 
~red of impuri!'Lin sam ole [ua/mr : 

I weight of impurity in sample jJg): 
14E-02 

.3: 
8.70E,9_~ 

. 17 
Cr 
2.39 

Cr Weight of impurity in blank [jJg) : < 0.28 < 0.25 
t1inimum c()rrected weight of impurity in sample 

Maximum corrected weight of impurity in sample 
jJgJ 
jJg): 

.04 

.3: 
1. 82 

17 
.B6 

2.39 
Measured of impurity in sample [jJg/ml): < .91E-03 < .. 9l E-O: In 

I weighj:o f impurity_in sample. jJg) < 0.22 < 0.2: < 104 
Mn Weight of impurity in blank (jJg) < 0. 17 < 0.23 

Minimum corrected weight of impurity in sample [jJg) I.OC .00 
Maximum corrected weiaht of imourity in samole uaJ .23 IAf 
Measured of impurity in sample (jJg/ml): < 1.62E-03 < 1.62E-03 Co 

I weight of impurity in sample jJg) < 0.19 < 0.2C < .39 
Co Weight of impurity in blan UgJ < < .Q.lI: 

Minimum corrected weight of impurity in sample jJg) 00 .00 
Maximum corrected weight of impurity in sample jJgl .19 .20 .39 
Measured of impurity In sample ua/mll < S.00E-03 < 8.00E-03 Jjj 

Jncorrected weight of impurity in sample jJgJ < 0.9: < '. 98 < 
NI Weight of impurity in blank jJgl < .1 < 1.98 

Minimum corrected weight of impurity in sample jJgl .00 00 
Maximum corrected weiaht o[lr1}pur:i!y in~mple jJgJ 1.93 .98 
Measured , of impurity in sample (jJg/ml) 8.76E-Ol 1.S9E-Ol Ca 

weight of impurity in sample jJgl 01.62 23.25 .24.86 
Ca Weiaht oflmpl!ritl'in blank !JgJ: .92 1B.94 

Minimum corrected weight of impurity in sample jJg) : 00 4. 4. 3: 
Maximum corrected weight of impurity I sample jJa): 4 4 . 
Measured I of impurity in sample ua/ml) 8.39E-0 : !,.93E-Ol AI 

I weight of impurity in sample jJg): 9: l 2 23.74 1 .06 
AI Weight of impurity in blank ugl 16.50 .85 

Minimum corrected weiaht ofJrTljJuri!'Lin ~ple_ !Jg): 8C .83 20.89 .7: 
Maximum corrected weight of impurity in sample jJgl 8C .83 20.89 11 .71 
Measured . impurity in sample jJg/mll 3.99E-C 3.88E-02 TI 

weight of impurity in sample ua): 4.63 _1,17 9AC 
Ti Weight of impurity in blank jJgJ: < .3 < 1.98 

Minimum corrected weight of impurity in sample jJg): 3. 50 3.79 7.29 
Maximum corrected weight of impurity in sample jJg): 4.63 4 
Measured I of impurity in samole ua/ml): 2.90E-Ol 6.25E-02 

I.Ir1C9rrected weight of impurity in sample jJg): 33 .64 7.69 41 !3 
v Weight of impurity in blank jJg) : < .28 < .25 

Minimum orrected weiaht of impurity in sample ua): 33.36 4C .80 
Maximum corrected weight of impurity in sample jJg): 33.64 7 .69 41.3: 

Data checked against the official results of analyses for RMAL2611 by FCM on 3/01/2010 . 

3-0<6 -dOlO 
Date 
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Data Report Form DRF-26A:Measurement of U Contamination or Impurities by Deconsolidation Leach 

Procedure: AGR-CHAR-DAM-26 Rev. 1 

Operator: Fred Montqomery 


Compact lot ID: LEU 11-0P2-Z 

Compact lot description : AGR-2 B&W U02 Fuel from G73H-l0-930B5B 


Compact ID numbers: Deconsolidation Leach Blank 

DRF filename : \ \mc-agr\AGR\LeachBurnLeach\LEU 11-0P2-Z DRF26Rl OB.xls 


Fe 

Cr 

Mn 

Co 

Ni 

Ca 

AI 

Ti 

v 

Data checked against the official results of analyses for RMAL2611 by FCM on 3/01/2010. 

Date 
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Data Report Form DRF-27: Counting of Particles with a Defecti ve OPyC Layer from Deconsolidated Compacts by Vi sua l Inspection 

Procedure: AGR-CHAR-DAM-27 Rev. 0 
Operator: Fred Montgomery 

Compact lot ID: LEUll-OP2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H- 1O-93085B 

Compact ID number: 132 
DRF fil ename: \ \mc-ag r\AGR\DefectiveOPyC\LEU 11-0P2-Z DRF27RO. xls 

Number of particles with cracked OPyC: 0 
Number of particles with pa rtially missing OPyC : 0 

Number of part icles with completelv missinq OPvC: 0 
Total number of particl es with defective OPyC: 0 

Comments on unusual visual characteristics of OPyC 

({-n-ocr. 
Date 

ORNL/TM-2010/055

147



Data Rep6rt Form DRF-28: Counting of Particles with Excessive Uranium Dispersion Inside SiC 

Procedure: AGR-CHAR-DAM-28 Rev. 2 
Operator: John Hunn/Ivan Dunbar/Paul Menchhofer/Ch inthaka Silva 

Compact lot ID: LEU 11-0P2-Z 
Compact lot description: AGR-2 B&W U02 Fuel from G73H-10-93085B 

043202 168 112033 145027 105 119 167 137 064 175009 195 148 149035048 038 
Compact ID numbers: 

200037153157012109011 124 070056158031 095041 154 004166 040067142 
DRF filename: \ \mc-agr\AGR\DefectiveIPyC\LEU 11-0P2-Z DRF28R2.xls 

Number of compacts from which particles were recovered : 140 

76. 985 
61710 
1.248E-03 

Number of particles with excessive U dispersion : 11 

Comments 

A 1/61710 defective IPyC coating fraction corresponds to <7.7e-5 at 95% confidence. Five other pa rticles wit h minor ura nium dispersion were 
also observed, but not counted as defects according to the visual standard used in this analysis procedure. These particles showed small, 
isolated spots around the BufferjIPyC interface . Six other anomalous particles showed features in the x-ray images that looked similar to 
uranium dispersion, but further analysis indicated that this was most likely due to metallic contamination on the kernel surface. High density 
inclusions at the kernel surface could be seen by x-ray, with some indication of diffusion of t he impurity out into the buffer. Analysis of this 
contamination showed the presence of Fe and Cr. This metallic contamination could lead to fa ilure of the SiC during irrad iation, but is not 
related to defective IPyC. 
A number of particles were seen with small portions missing from the kernel and associated irregulari ty in the kernel shape. 
One particles was seen with a SiC layer that were about 25 ~m thick. 

Operator 

3-12-ID 
Date 
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For Information Only 
 
The information in the remainder of this section is from additional characterization that was not 
required by the fuel product specification. 
 
Anisotropy of pyrocarbon layers after compacting 
 
To examine the change in pyrocarbon anisotropy during compact fabrication, particles were 
recovered after deconsolidation of the particles from the compact for defective OPyC analysis. 
After compacting, the anisotropy of the pyrocarbon layers was observed to increase. This 
increase occurs during the heat treatment of the compacts at 1800°C for 1 hour. The 
diattenuation of the IPyC increased from 0.0111±0.0009 to 0.0157±0.0012 (1.0334±0.0027 to 
1.0471±0.0036 in terms of effective BAFo). The diattenuation of the OPyC increased from 
0.0073±0.0004 to 0.0122±0.0005 (1.0219±0.0012 to 1.0365±0.0016 in terms of effective BAFo). 
The following data report forms contain the data for these measurements. 
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I 

I 

Data Report Form DRF-i8A: Measurement of pyrocarbon Anisotropy using the 2-MGEM - I PyC 

Procedure: AGR-CHAR-DAM-18 Rev. 1 
Operator: G. E. Jellison 

Mount ID: M09120301 


Sample ID: LEU 11-0P2-Z132 
Sample Description: AGR-2 B&W U02 Fuel, from G73H-10-93085B, after compacting 

Folder containing data: \ \mc-agr\AGR\2-MGEM\R09121401 \ 

Particle # 
Grid 

Position Average 
Diattenuation 

St. Dev. Ave. Error 
Equ iva lent BAFo = 1+3N 

Average St. Dev. Ave. Error 
1 4,4 0.0171 0.0030 0.0005 1.0513 0.0090 0.0015 

, 2 4,5 0.0157 0.0025 0.0006 1.0471 0 .0075 0 .0018 
3 4,6 0.0142 0.0023 0.0005 1.0426 0.0069 0.0015 
4 5,4 0.0159 0.0028 0.0005 1.0477 0.0084 0.0015 
5 5,5 0.0143 0.0024 0.0006 1.0429 0.0072 0.0018 
6 5,6 0.0177 0.0025 0.0006 1.0531 0.0075 0.0018 
7 6,4 0.0148 0.0022 0.0006 1.0444 0.0066 0 .0018 
8 6,5 0.0156 0.0025 0.0006 1.0468 0.0075 0.0018 
9 6,6 0.0149 0.0025 0.0007 1.0447 0.0075 0.0021 

10 57 0.0167 0.0027 0.0007 1.0501 0.0081 0.0021 
Average 0.0157 0.0025 0.0006 1.0471 0.0076 0.0018 

I 

Comments 
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Data Reciort Form DRF-18B: Measurement of P~rocarbon Anisotrol2~ using the 2-MGEM - OP~C 

Procedure: AGR-CHAR-DAM-18 Rev. 1 
Operator: G. E. Jellison 

Mount 10: M09120301 


Sample 10: LEU 11-0P2-Z132 
Sample Description : AGR-2 B&W U02 Fuel, from G73H-1O-93085B, after compacting 

Folder containing data: \ \mc-agr\AGR\2-MGEM\R09121401 \ 

Particle # 
Grid 

Position Averaqe 
Diattenuation 

St. Dev. Ave . Error 
Equivalent BAFo = 1+3N 

Average St . Dev. Ave. Error 
1 4,4 0.0123 0.0035 0.0006 1.0369 0 .0105 0.0018 
2 4,5 0.0113 0.0020 0.0006 1.0339 0 .0060 0.0018 
3 4,6 0.0115 0.0029 0.0005 1.0345 0 .0087 0.0015 
4 5,4 0.0128 0.0024 0.0006 1.0384 0.0072 0.0018 
5 5,5 0.0124 0.0025 0.0007 1.0372 0.0075 0.0021 
6 5,6 0.0122 0.0034 0.0007 1.0366 0.0102 0.0021 
7 6,4 0.0120 0.0022 0.0007 1.0360 0 .0066 0.0021 
8 6,5 0.0117 0.0026 0.0007 1.0351 0.0078 0.0021 
9 6,6 0.0125 0.0025 0.0007 1.0375 0.0075 0.0021 
10 57 0 .0128 0.0028 0.0008 1.0384 0 .0084 0.0024 

Average 0.0122 0.0027 0.0007 1.0365 0 .0080 0.0020 

Comments 

, DMe 
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Data Report Form DRF-18A: Measurement of pyrocarbon Anisot ropy using the 2-MGEM - IPyC 

Procedure: AGR-CHAR-DAM-18 Rev. 1 
Operator: G. E. Jellison 

Mount ID: M09120301 


Sample ID: LEUll-OP2-Z132 
Sample Descrigtion : AGR-2 B&W U02 Fuel, from G73H-10-93085B, after compacting 

Folder containing data : \ \mc-agr\AGR\2-MGEM\R09121401 \ 

Particle # 
Grid 

Position Averaqe 
Diattenuation 

St. Dev. Ave. Error 
True BAFo = ( 1+N)/ 1-N) 

Averaqe St. Dev. Ave. Error 
1 4,4 0.0171 0.0030 0.0005 1.0348 0 .0062 0 .001 0 
2 4,5 0 .0157 0 .0025 0.0006 1.0319 0 .0052 0.0012 
3 4,6 0.0142 0.0023 0.0005 1.0288 0.0047 0.0010 
4 5,4 0.0159 0.0028 0.0005 1.0323 0.0058 0.0010 
5 5,5 0.0143 0.0024 0.0006 1.0290 0.0049 0.0012 
6 5,6 0.0177 0.0025 0.0006 1.0360 0.0052 0.0012 
7 6,4 0 .0148 0.0022 0.0006 1.0300 0.0045 0.0012 
8 6,5 0.0156 0.0025 0.0006 1.0317 0 .0052 0.0012 
9 6,6 0.0149 0.0025 0.0007 1.0303 0.0052 0.0014 
10 5 7 0.0167 0.0027 0.0007 1.0340 0.0056 0.0014 

I Average 0.0157 0.0025 0.0006 1.0319 0. 0052 0 .0012 
I 

Comments 

r Da e 
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Data Report Form DRF-18B: Measurement of Pyrocarbon Anisotropy using t he 2-MGEM - OPyC 

Procedure: AGR-CHAR-DAM-18 Rev. 1 
Operator: G. E. Jellison 

I Mount ID: M09120301 

I Sample ID: LEU11-0P2-Z132 
Sample Description: AGR-2 B&W U02 Fuel, from G73H-10-93085B, after compact ing 

I Folder containing data : \\mc-agr\AGR\2-MGEM\R09121401 \ 

Particle # 
Grid 

Position Averaqe 
Diattenuation 

St. Dev. Ave. Error 
True BAFo = ( l +N)/ 1-N) 

Averaqe St. Dev. Ave. Error 
1 4,4 0.0123 0.0035 0.0006 1.0249 0.0072 0.0012 
2 4,5 0.0113 0.0020 0.0006 1.0229 0.0041 0.0012 
3 4,6 0.0115 0.0029 0.0005 1.0233 0.0059 0.0010 
4 5,4 0.0128 0.0024 0.0006 1.0259 0 .0049 0.0012 
5 5,5 0.0124 0 .0025 0.0007 1.0251 0.0051 0.0014 

I 6 5,6 0.0122 0.0034 0.0007 1.0247 0.0070 0.0014 
I 7 6,4 0 .0120 0.0022 0.0007 1.0243 0 .0045 0.0014 
I 8 6,5 0.0117 0.0026 0.0007 1.0237 0.0053 0.0014 
I 9 6,6 0.0125 0.0025 0.0007 1.0253 0.0051 0.0014 

10 57 0.0128 0.0028 0.0008 1.0259 0 .0057 0.0016 
Average 0.0122 0 .0027 0.0007 1.0246 0.0055 0.0014 

Comments 
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Appendix A: Certificate of Conformance 
 
This section contains the Certificate of Conformance for the LEU11-OP2-Z compact lot, This is 
a record of the review by Quality Assurance personnel that specified requirements have been met 
or that nonconformances to those requirements have been documented. Appendix B contains 
copies of the applicable Nonconformance Reports. 
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---
Oak Ridge National Laboratory 


Advanced Gas Reactor Fuel Development and Qualification Program 

CERTIFICATE OF CONFORMANCE 


Page 1 of 1 

1. ITEM IDENTIFICATION: AGR Fuel Compacts Cl~~ ~q0 
2. PART LOT AND LOT NUMBER: AGR-2 B&W U02 Fuel Compacts , LEUII-GPl -Z ~ .g~o 
3. PRODUCT DEFINITION: INL Document #SPC-923, Revision 3 entitled AGR-2 Fuel Specification 
4. LIST OF APPROVED DEVIATIONS: Not applicable 

*Part Unique Part QTY INIT. Date *Part Unique Part QTY INIT. Date 

Type I.D. No. Type I.D. No . 

FC 001 1 FC 140 1 

FC 018 1 FC 147 1 

FC 029 1 FC 150 1 

FC 032 1 FC 152 1 

FC 034 1 FC 180 1 

FC 036 1 FC 181 1 

FC 045 1 FC 183 1 

FC 062 1 FC 186 1 

FC 065 1 FC 188 1 

FC 066 1 FC 193 1 

FC 072 1 FC 197 1 

FC 074 1 FC 198 1 

FC 075 1 FC 1 

FC 078 1 FC 1 

FC 079 1 FC 1 

FC 085 1 FC 1 

FC 089 1 FC 1 

FC 091 1 FC 1 

FC 098 1 FC 1 

FC 101 1 FC 1 

FC 106 1 FC 1 

FC 127 1 FC 1 

FC 133 1 FC 1 

FC 136 1 FC 1 


5. LIST OF APPLICABLE NONCONFORMANCE REPORT NUMBERS (NCRs attached in 

Appendix B of data package): INL NCR 44791 


With the exception of the Deviations documented on the forms referenced in Item 4 and the nonconforming 
conditions documented on Nonconformance Reports referenced in Item 5, the listed parts have been 
produced and tested in compliance to the requirements of the QAP for the AGR Program at ORNL 
(Document # QAP-ORNL-AGR-Ol) , its subordinate implementing procedures , and to the specified product 
definition prescribed in the document(s) referenced in Item 3. 

~~~QM~ Representative , Date 
Materials Science and Technology Division , ORNL 

* Fe mdlcates fuel compact 
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Appendix B: Nonconformance Reports 
 
This section contains the applicable Nonconformance Reports for the LEU11-OP2-Z compact 
lot. A nonconformance related to a higher than allowed fraction of exposed uranium was 
determined by the program to be acceptable for the AGR-2 irradiation test. The final disposition 
of this compact lot was to use as is for the AGR-2 irradiation test. This disposition was 
documented on INL NCR-44791. 

ORNL/TM-2010/055

156



ORNL/TM-2010/055

157



ORNL/TM-2010/055

158



ORNL/TM-2010/055

159



ORNL/TM-2010/055

160



 

Appendix C: Upgrading of LEU10 using a Roller-micrometer 
 
As discussed in section 3, LEU10 was a TRISO particle sample taken from coated particle batch 
G73H-10-93085B. The LEU10 particles were upgraded using a roller-micrometer and renamed 
LEU11. LEU11 was used to make the AGR-2 B&W UO2 compact lot LEU11-OP2-Z.  
 
The roller-micrometer technique uses rotating inclined cylinders with a diverging gap to sort 
particles according to their size. Using a vibrating vee-trough feeder, particles are fed in a single 
stream into the gap between the rollers. The rollers are angled downward away from the feed 
point and rotate with an upward and outward motion. Particles travel down the gradually 
widening gap until they reach a point equal to their width, at which point they drop through the 
gap into a series of collection bins. The roller-micrometer is a very accurate and reliable device 
for sorting coated particles by size. It also tends to sort coated particles by shape because the 
particles continuously re-orient as they travel down the inclined rollers, and faceted particles fall 
through a narrower gap than spherical particles of the same diameter. Figure C-1 shows the 
roller-micrometer equipment. 
 

 
Figure C-1. Photograph of roller-micrometer equipment showing the arrangement of the 
roller, particle feeder, and collection bins. 
The roller gap was adjusted such that particles could be sorted into 11 bins numbered 
consecutively from 0 to 10. Each bin spanned a gap width variation of 25 µm, with Bin 0 at 750 - 

Particle Feeder 

Roller Speed 
Controller 

Feeder 
Controller 

Collection Bins 

Rollers 

A B C 
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775 µm and Bin 10 at 1000 µm and above. Table C-1 shows the distribution of the LEU10 
particles after passing through the roller-micrometer. Six uncoated kernels were sorted into the 
first two bins, as well as some coating fragments (Figures C-2 through C-4). The presence of the 
coating fragments indicate that at least some of the failed coatings came off the kernels after 
previous upgrading at B&W by sieving and rolling on a shape sorting table, perhaps during 
shipment to ORNL. These uncoated kernels and coating fragments were set aside. Bin 3 
contained 18 small or non-spherical particles (Figure C-5). These particles were also set aside. 
Bin 4 contained several thousand particles (about 0.8% of the total population), and some of 
these particles also exhibited non-spherical shapes (Figure C-6). These particles were not 
discarded for reasons discussed below. Note that there is also a weight loss reported in Table C-1 
due to removal of carbon dust from the surface of the OPyC and a few particles that bounced off 
of the rollers during sorting. 
 
Bins 4 - 10 were recombined and the upgraded composite was named LEU11. This decision was 
based on the fact that the purpose of the roller micrometer upgrading of LEU10 was to separate 
out and remove uncoated kernels, not to remove the tails of the particle size distribution. The 
selective removal of the 6 bare kernels and the 18 particles in Bin 3 is not expected to impact the 
results of previously performed sampling and acceptance testing of the kernels and coated 
particles that went into LEU10. However, further upgrading by removal of Bins 4 and 10 could 
change the mean properties of the composite to a degree where some of the previous QC data 
would no longer be relevant. In addition, there is no evidence that the particles in the tails of the 
roller-micrometer distribution will not perform adequately. Previous observation of undersized 
particles from a similar coating batch (G73H-10-93087) showed no indication of missing layers 
and the small diameter was most often related to a thin buffer or, in a few cases, a thin OPyC. 
Therefore, it was determined by the program that it was desirable to proceed with the irradiation 
testing of the coated particles as produced by the current B&W process that did not include 
roller-micrometer sorting. 
 
Table C-1. Sorting of LEU10 by roller-micrometer 

Collection Bin Nominal Gap (µm) Weight (g) 
Bin 0 750 - 775 5 kernels 
Bin 1 775 - 800 1 kernel 
Bin 2 800 - 825 empty 
Bin 3 825 - 850 0.0217 
Bin 4 850 - 875 6.4331 
Bin 5 875 - 900 53.9640 
Bin 6 900 - 925 194.6683 
Bin 7 925 - 950 295.5068 
Bin 8 950 - 975 203.0499 
Bin 9 975 - 1000 49.9721 

Bin 10 1000 - open 8.1118 
Total 811.7277 
Loss 0.3035  
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Figure C-2. Photograph of particles from Bin 0. 

 
Figure C-3. Photograph of fragment from Bin 0. 
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Figure C-4. Photograph of fragments from Bin 1. 

 
Figure C-5. Photograph of particles from Bin 3. 
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Figure C-6. Photograph of particles from Bin 4. 
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